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Introduction to the volume
Over the past decade (2001-2011), there has been a steady decline in adult HIV prevalence in India 
as a result of evidence-based, intensive and scaled HIV prevention programs. Learnings from the 
implementation of programs have been widely documented and have been published both as reports and 
peer-reviewed journal articles.
In this volume, we bring together recent articles published in peer-reviews journals on the lessons learned 
from the HIV prevention program in India. The articles have been grouped thematically into different 
sections for the convenience of readers. The first section discusses the impact of the scaled-up HIV 
prevention program on reducing HIV prevalence among high-risk groups, the added value of community 
mobilization efforts in HIV prevention programs, and the impact of antiretroviral therapy programs on 
averting new HIV infections.
The next section includes articles covering the specific contribution of community mobilization strategies 
on HIV outcomes – safe sex, HIV treatment and care – as well as other outcomes – building the 
confidence of sex workers and fostering collective action – which create an enabling environment for key 
populations to negotiate safe sex, utilize public health services, and reduce violence.
The following section provides evidence on a range of other HIV prevention intervention strategies 
implemented with key population groups, and the contribution of these strategies to HIV prevention 
outcomes and program sustainability. Strategies include improving program coverage through public-
private partnerships for health service delivery; integrating demand creation and customized services for 
HIV testing; integrating HIV testing within existing maternal and child health services; identifying and 
reaching the most vulnerable in key population groups; and promoting behavior change through repeated 
counseling sessions.
Learnings on the specific vulnerabilities of key populations are presented in the last section. The articles 
document female sex workers’ HIV risk as a result of non-disclosure of violence, and mobility for sex work. 
The elevated risk of sex workers with non-paying partners to unsafe sex practices and the risk of male sex 
workers acquiring and transmitting HIV infection are also covered. The last section includes articles on the 
vulnerability of injecting drug users and their sexual partners, and highly mobile men who have sex with 
men, to HIV.
Research highlights are presented at the start of each section. Sequential page numbers have been added to 
the published papers for easy reference. We hope that this compilation of papers will be a useful reference 
tool to guide policy makers, program managers, and field teams in different states of India in the design 
and implementation of HIV prevention programs.
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Impact of scaled-up 
HIV prevention 
programs I

 X Behavior-focused, core-group targeted interventions 
that are rapidly implemented at scale have the poten-
tial to substantially reduce HIV prevalence in concen-
trated epidemic settings. Evidence shows that a target-
ed HIV prevention program in 69 program districts in 
four high HIV prevalence states of India is estimated to 
have resulted in 600,000+ HIV infections being avert-
ed over 10 years (2004–13) among high-risk groups 
and the general population (Pickles et al. 2013). 
 X A related study by Alary et al. (2014) in 24 selected 
program districts of south India notes that increased 
program coverage is significantly associated with 
declining HIV prevalence among female sex workers--
from 17% to 14% (2005–06 to 2008-09). Notably, the 
decline in HIV prevalence was higher in districts with a 
larger increase in program coverage than others. 
 X “Community mobilization,” the flagship of India’s HIV prevention program with various key popula-
tions has shown added value by facilitating safe sex behaviors and building an enabling environment 
among key populations. For example, an article published by Kuhlmann et al. (2014) suggests that 
higher levels of community mobilization among female sex workers resulted in increased social co-
hesion (greater sense of belonging, trust and reciprocity), which had both a direct and indirect posi-
tive effect on consistent condom use with clients and perceptions of fair treatment in public places 
(possibly due to reduced discrimination).
 X An article by Mishra et al. (2013) shows that in the presence of existing condom-based interventions, 
existing antiretroviral treatment programs are predicted to avert 11-28% of remaining HIV infections 
(from 2014 to 2024); however, maximizing access to all risk groups could prevent an additional  
29-53% of infections. This study shows that both prevention and treatment scale-up for high-risk 
groups are necessary for achieving zero new infections. 
Scaled-up targeted 
interventions are key to 
reducing concentrated HIV 
epidemics; importantly, 
community mobilization 
interventions can add value 
to achieving HIV prevention 
program outcomes and 
increase the likelihood of 
program sustainability.
Impact of scaled-up  
HIV prevention programs
Research 
highlights
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Assessment of the population-level eff ectiveness of the 
Avahan HIV-prevention programme in South India: 
a preplanned, causal-pathway-based modelling analysis
Michael Pickles, Marie-Claude Boily, Peter Vickerman, Catherine M Lowndes, Stephen Moses, James F Blanchard, Kathleen N Deering, 
Janet Bradley, Banadakoppa M Ramesh, Reynold Washington, Rajatashuvra Adhikary, Mandar Mainkar, Ramesh S Paranjape, Michel Alary
Summary
Background Avahan, the India AIDS initiative of the Bill & Melinda Gates Foundation, was a large-scale, targeted HIV 
prevention intervention. We aimed to assess its overall eff ectiveness by estimating the number and proportion of HIV 
infections averted across Avahan districts, following the causal pathway of the intervention.
Methods We created a mathematical model of HIV transmission in high-risk groups and the general population using 
data from serial cross-sectional surveys (integrated behavioural and biological assessments, IBBAs) within a Bayesian 
framework, which we used to reproduce HIV prevalence trends in female sex workers and their clients, men who have 
sex with men, and the general population in 24 South Indian districts over the fi rst 4 years (2004–07 or 2005–08 
dependent on the district) and the full 10 years (2004–13) of the Avahan programme. We tested whether these 
prevalence trends were more consistent with self-reported increases in consistent condom use after the implementation 
of Avahan or with a counterfactual (assuming consistent condom use increased at slower, pre-Avahan rates) using a 
Bayes factor, which gave a measure of the strength of evidence for the eff ectiveness estimates. Using regression 
analysis, we extrapolated the prevention eff ect in the districts covered by IBBAs to all 69 Avahan districts.
Findings In 13 of 24 IBBA districts, modelling suggested medium to strong evidence for the large self-reported increase 
in consistent condom use since Avahan implementation. In the remaining 11 IBBA districts, the evidence was weaker, 
with consistent condom use generally already high before Avahan began. Roughly 32 700 HIV infections (95% 
credibility interval 17 900–61 600) were averted over the fi rst 4 years of the programme in the IBBA districts with 
moderate to strong evidence. Addition of the districts with weaker evidence increased this total to 62 800 (32 000–118 000) 
averted infections, and extrapolation suggested that 202 000 (98 300–407 000) infections were averted across all 
69 Avahan districts in South India, increasing to 606 000 (290 000–1 193 000) over 10 years. Over the fi rst 4 years of the 
programme 42% of HIV infections were averted, and over 10 years 57% were averted.
Interpretation This is the fi rst assessment of Avahan to account for the causal pathway of the intervention, that of 
changing risk behaviours in female sex workers and high-risk men who have sex with men to avert HIV infections in 
these groups and the general population. The fi ndings suggest that substantial preventive eff ects can be achieved by 
targeted behavioural HIV prevention initiatives.
Funding Bill & Melinda Gates Foundation.
Introduction
In the early 2000s, India was believed to have the highest 
burden of HIV infections in the world,1 with prevalence 
rapidly increasing.2,3 Therefore, in 2003, the Bill & 
Melinda Gates Foundation established Avahan, the India 
AIDS initiative, to target the high-risk groups that the 
evidence suggested were driving the HIV epidemic in 
India.4,5 By reducing the prevalence in these groups, they 
hoped to interrupt the downstream chain of transmission 
to the general population. Avahan established a large-
scale, targeted HIV preventive intervention, providing 
services to an estimated 300 000 female sex workers and 
high-risk men who have sex with men (ie, those who 
have large numbers of partners, often sell sex, or practice 
receptive anal sex).6
Through state-level providers and local non-gov-
ernmental organisations (NGOs), Avahan worked in 
69 districts in four states of South India (Andhra Pradesh, 
Karnataka, Maharashtra, and Tamil Nadu). Programme 
components outside the scope of this assess ment were 
active in other regions, reaching truck drivers and 
injecting drug users. The standard Avahan care package 
consisted of peer education and outreach; distribution 
and social marketing of condoms; treatment of sexually 
transmitted infections (STIs) for female sex workers and 
high-risk men who have sex with men; and structural 
interventions and community mobilisation components 
to address distal determinants of HIV risk such as 
violence and stigma.6 Antiretroviral therapy was not 
off ered as part of this package, but HIV counselling and 
testing were strongly promoted, with active referral to 
government antiretroviral therapy centres for individuals 
who tested positive. Overall, coverage of antiretroviral 
therapy by government and private clinics reached only 
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37–45% of the estimated need by 2009,7,8 although it has 
since increased.9
Rollout of Avahan programme activities began in 
January, 2004, reaching almost all districts by mid-2005,10 
and with rapid scale-up within each district.11–13 By 
December, 2008, more than 75% of the estimated target 
populations of female sex workers (total population 
217 000) and high-risk men who have sex with men (total 
population 80 000) were being contacted monthly.10 In 
28 districts Avahan was the fi rst and only intervention;10 
in the remaining 41 districts it worked alongside or took 
over from existing NGO interventions. From an assess-
ment standpoint, this rapid rollout, the presence of other 
interventions, and ethical considerations mitigated 
against the use of community-based randomised 
controlled trials or a stepped-wedge study design.14–16
This independent assessment (the CHARME-India 
project) was planned as an integral part of Avahan.17 In 
place of community-based randomised controlled trials, 
we used mathematical modelling with detailed HIV and 
STI prevalence and behavioural data to obtain plausible 
evidence for the eff ectiveness of the intervention.17 We fi rst 
investigated the eff ect of Avahan in the high-risk groups 
targeted by the intervention, and then traced the eff ect on 
their long-term partners in the general population, 
refl ecting the intended causal pathway of the intervention. 
We believe that this approach improves on a previous 
analysis of the population-level eff ect of Avahan,18 which 
did not take into account the high-risk groups on which 
programme activities focused, but instead used a static 
approach to model eff ectiveness through district-level 
diff erences in HIV prevalence trends in women attending 
antenatal care clinics. That analysis was also limited by the 
fact that antenatal clinic data can be subject to transient 
biases,19–21 leading to estimated HIV time trends that are 
unrepresentative of the general population prevalence.22
By means of a Bayesian inference method,23 we aimed 
to use hypothesis testing to examine whether observed 
prevalence trends in high-risk groups were suggestive 
of evidence for condom use increasing faster during 
Avahan than beforehand, and to estimate, using the 
mathematical model, the number and proportion of 
HIV infections averted by Avahan because of these 
increases in condom use (ranked by the strength of 
evidence from the hypothesis testing).
Methods
Data sources
The primary data collected as part of the Avahan 
assessment were the serial cross-sectional integrated 
behavioural and biological assessment (IBBA) surveys 
done among female sex workers, their clients, and men 
who have sex with men in 24 districts, referred to as 
IBBA districts.24,25 IBBA districts have about 38% of the 
female sex workers and 45% of the high-risk men who 
have sex with men across the 69 Avahan districts in 
South India. At least two rounds of IBBAs for female sex 
workers were done in each district, with a median of 
37 months between rounds one and two (appendix).
We used IBBA data to obtain behavioural parameter 
estimates, and HIV and STI prevalence data for model 
fi tting. Additional special behavioural surveys were 
used to refi ne the structure of sexual behaviours in the 
mathematical model (appendix). We also used general 
population biobehavioural surveys from four IBBA 
districts,22,26,27 with concurrent anonymous polling-booth 
behavioural surveys for examining sensitive be-
haviours,28 to derive ranges for behavioural parameters 
of the general population.
Data collection for the IBBAs started 7–24 months after 
intervention activities began, so no true baseline surveys 
or pre-Avahan data for condom use exist. Therefore we 
estimated time trends for consistent condom use before 
Avahan from IBBA data, as reported previously.29 After 
the start of Avahan, consistent condom use was assumed 
to increase up to the proportions reported in each IBBA 
survey, because of scale-up in each district, and to remain 
constant thereafter at the proportion reported in the most 
recent IBBA. We used these estimated historical trends 
in consistent condom use to defi ne the intervention 
condom hypothesis (ie, that consistent condom use 
increased more rapidly during Avahan than before hand), 
used at the hypothesis-testing stage and to estimate 
eff ectiveness. Programmatic outputs, such as number of 
STI clinic visits, were monitored monthly by NGOs from 
January, 2005,10 until April, 2011, and were used to 
estimate syphilis treatment rates (appendix).
Finally, Avahan grantees did mapping exercises to 
estimate the population sizes of female sex workers and 
high-risk men who have sex with men. We used the most 
recent available size estimates for each district. We 
estimated client population sizes indirectly using a 
multiplier method that involved balancing the overall 
frequency of com mercial sex reported by female sex 
workers and their clients (appendix).30,31 Estimates were 
validated with data from general population polling-booth 
surveys28 where available. Table 1 summarises the main 
parameters, a full list of which is reported in the appendix.
Transmission model
A previously reported model of HIV transmission23 was 
extended to simulate the HIV epidemic in high-risk groups 
and between high-risk individuals and their partners in 
IBBA districts. The model has two components: a 
deterministic transmission-dynamics model of HIV, 
herpes simplex virus 2 (HSV2), and syphilis in high-risk 
groups (high-risk model component); and a linked, 
individual-based model of HIV and HSV2 transmission to 
the long-term, non-commercial partners of high-risk men 
and former high-risk individuals (general-population 
model component). The individual-based component was 
chosen to better represent long-term stable relationships.
Both model components incorporated increased 
transmissibility during acute and late-stage HIV infection 
Article 1  •  9
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and the cofactor eff ects of HSV2 on HIV infectivity and 
susceptibility. The high-risk model component also in-
cluded the cofactor eff ect of syphilis on HIV susceptibility. 
The appendix provides a full description of the model.
Fitting and hypothesis testing
The two hypotheses we examined were the intervention 
condom hypothesis, which generally suggests that con-
sistent condom use increased more rapidly during Avahan 
than beforehand; and the control condom hypothesis, 
which was defi ned as consistent condom use increasing at 
the same rate during Avahan as beforehand—ie, that 
Avahan had no additional eff ect on consistent condom use 
beyond what was already happening. A Bayesian model-
fi tting algorithm23,32 was used to test whether each district’s 
observed HIV prevalence trends in high-risk groups were 
more consistent with one hypothesis or the other. For both 
hypotheses, consistent condom use remained stable after 
the fi nal IBBA. The appendix includes the consistent 
condom use trends for each district.
We defi ned ranges for each model parameter for each 
district using data from IBBA and other surveys, as well 
as the scientifi c literature for biological parameters 
(table 1, appendix). We then uniformly sampled these 
ranges multiple times using Latin hypercube sampling,33 
as described in the appendix. For each parameter set thus 
created, the model was run twice for both the intervention 
and control condom hypotheses. Only simulations 
within the 95% CI of prevalence data for HIV, HSV2, and 
syphilis from the round one IBBA for diff erent high-risk 
groups, and within the 95% CI of the adjusted trend in 
HIV prevalence among female sex workers between 
round one and later IBBA rounds, were retained as 
model fi ts to form the posterior parameter set for that 
district for the given condom use hypothesis. For 
hypothesis testing, the Bayes factor, described fully in the 
appendix and approximated by the ratio of the number of 
fi ts to each hypothesis, was used to determine whether 
there was weak (Bayes factor ≤2), moderate (>2 to 5) or 
strong (>5) evidence34 for the intervention condom 
HIV prevalence in 
female sex workers, 
round one IBBA (%)
HIV prevalence 
ratio* in 
female sex 
workers
Consistent 
condom use at 
start of Avahan 
(%)
Consistent condom 
use at fi nal IBBA 
round (%)
Number of clients per 
female sex worker per 
week, round 1 IBBA
Female sex worker 
population size
(n)
Andhra Pradesh
Karimnagar 21·1 0·30 8·3 75·0 8·9 2885
Warangal 10·8 0·39 12·2 76·1 9·4 1982
Vizag 14·2 0·74 15·2 85·1 14·3 1312
Prakasham 11·1 0·79 4·1 95·6 13·1 3226
Chitoor 8·0 1·21 6·6 84·3 11·1 7040
Guntur 21·3 0·67 10·1 82·9 15·5 6380
East Godavari 26·3 0·89 29·9 97·2 12·9 1392
Hyderabad 14·3 0·83 39·5 70·0 6·3 885
Karnataka
Bellary 15·6 0·44 38·8 87·4 11·3 4286
Mysore 26·1 0·58 18·3 91·2 7·8 2278
Shimoga 9·7 0·88 29·9 83·8 6·2 1882
Belgaum 33·9 0·75 48·5 96·6 13·7 2000
Bangalore 12·7 0·86 46·7 85·7 8·2 12 438
Maharashtra
Mumbai 16.2 0·87 72·3 86.1 9·3 10 599
Parbhani 15·9 0·63 56·0 98·1 10·1 1535
Kolhapur 33·0 0·87 80·3 99·5 17·4 833
Yevatmal 37·3 0·58 55·2 98·7 24·4 969
Pune 38·1 0·71 85·9 96·7 13·7 5948
Thane 10·0 1·38 88·1 86·7 11·5 11 889
Tamil Nadu
Dharmapuri 12·4 0·58 9·7 73·7 12·4 2786
Coimbatore 6·3 1·16 3·9 95·9 6·8 2000
Chennai 2·2 0·63 31·1 94·5 6·5 4000
Madurai 4·3 1·55 18·0 99·8 7·2 7887
Salem 12·6 1·05 19.8 94·7 7·5 3353
IBBA=integrated behavioural and biological assessment. *Ratio of fi nal IBBA round to IBBA round one.
Table 1: Mean HIV data used in fi tting and mean prior values for key parameters in the model, by district
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hypothesis compared with the control hypothesis in that 
district. This method is similar to techniques used in 
previous analyses.23,32,35,36
Eff ectiveness analysis
For each modelled district, we obtained between 30 and 
266 fi tted runs for the intervention condom hypothesis, 
capturing the uncertainty from biological and behavioural 
parameters in the model projections. These runs 
generated district-level estimates of HIV prevalence and 
incidence over time, as well as the number of HIV 
infections among high-risk individuals and linked 
infections to long-term partners of present and former 
high-risk individuals. To estimate eff ectiveness in each 
district, we produced a matched counterfactual for each 
model fi t of the intervention condom hypothesis, using 
the same posterior parameter set, but instead assuming 
that consistent condom use increased in accordance with 
the control condom hypothesis and that syphilis 
treatment remained at the assumed background rate. We 
calculated HIV infections averted for each model fi t 
relative to this matched counterfactual, and combined 
these fi ts to give a 95% credibility interval (CrI) for the 
number and proportion of infections averted in each 
district using likelihood weights,23 as described in the 
appendix. Eff ectiveness was calculated over 4 and 10 years 
because these time periods corresponded to the fi rst 
phase of the Avahan programme (2004–07 or 2005–08 
dependent on the district, during which time it reached 
scale10) and entirety of the programme (2004–13), 
respectively. The programme has now largely been 
handed over to the Indian Government.
We estimated infections averted among female sex 
workers; clients of female sex workers; men who have 
sex with men; and long-term, non-commercial partners 
of clients and men who have sex with men. We derived 
fi ve alternative overall eff ectiveness estimates across all 
Avahan districts with increasing uncertainty, repre-
senting the hypothesis-testing results and the fact that 
not all IBBA districts had done surveys among men who 
have sex with men and the general population. Table 2 
and the appendix fully describe these estimates and the 
sources of uncertainty. The fi rst estimate included only 
IBBA districts in which the evidence for the intervention 
condom hypothesis was moderate to strong (ie, Bayes 
factor >2), and estimates of infections averted among 
men who have sex with men and the general population 
were included only for districts with data available for 
these populations. Eff ectiveness among men who have 
sex with men and the general population in districts with 
moderate to strong evidence were added successively to 
produce the subsequent estimates. For the fourth 
estimate, districts with weak evidence (Bayes factor ≤2) 
were included. Finally, because IBBAs were only done in 
about a third of all Avahan districts, we extrapolated our 
estimates to all non-IBBA districts. We used linear 
regression for the estimates of HIV infections averted in 
modelled IBBA districts to extrapolate to non-IBBA 
districts using data, such as the sizes of high-risk 
populations, available across all Avahan districts. This 
estimate produced the overall number of HIV infections 
averted over the fi rst 4 and all 10 years of Avahan in South 
India, but with the highest degree of uncertainty.
Role of the funding source
The sponsor of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report. The corresponding author had 
full access to all the data in the study and had fi nal 
responsibility for the decision to submit for publication.
Results
Figure 1 provides a summary of the results of the 
hypothesis-testing analysis. Two of the 24 IBBA districts 
Including eff ect in men 
who have sex with men
Including eff ect in general 
population
Which districts included? Median HIV infections averted (95% CrI)
First 4 years 
(2004–07 or 
2005–08)
10 years (2004–13)
13 IBBA districts Only in eight districts 
with IBBAs for men who 
have sex with men
Only in four districts with 
general population surveys
Only IBBA districts with 
medium or strong evidence
32 700 
(17 900–61 600)
105 000 
(53 100–195 000)
13 IBBA districts All 13 districts Only in four districts with 
general population surveys
Only IBBA districts with 
medium or strong evidence
35 300 
(18 800–64 600)
116 000 
(52 500–200 000)
13 IBBA districts All 13 districts All 13 districts Only IBBA districts with 
medium or strong evidence
39 900 
(20 800–76 300)
140 000 
(61 500–246 000)
All 22 IBBA districts All 22 districts All 22 districts All 22 districts 62 800 
(32 000–118 000)
214 000 
(99 000–373 000)
All 69 Avahan districts All districts All districts All districts 202 000 
(98 300–407 000)
606 000* 
(290 000–1 193 000)
CrI=credibility interval. IBBA=integrated behavioural and biological assessment. *The estimate for the number of HIV infections averted over 10 years in all 69 Avahan 
districts has the highest degree of uncertainty.
 Table 2: Estimates of the number of HIV infections averted over the fi rst 4 years and all 10 years of Avahan, with decreasing certainty
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(Salem and Thane) could not be analysed because they 
had no fi ts with either the intervention or the control 
condom hypothesis, due to confl icting trends in HIV 
prevalence data between diff erent risk groups.
Seven of the remaining 22 districts had strong evidence 
(Bayes factor >5) and six had moderate evidence (Bayes 
factor >2 to 5) that consistent condom use by female sex 
workers increased during Avahan. Nine districts had 
weak evidence (Bayes factor ≤2). In districts with weak 
evidence, the overall diff erence in consistent condom use 
between the intervention and control condom hypotheses 
in 2010 was generally smaller (16%) than for districts 
with moderate or strong evidence (57%; p=0·01 [Mann-
Whitney test of the medians]; fi gure 2). This result was 
partly caused by the estimated baseline consistent 
condom use being higher (48%) in the districts with 
weak evidence than in the districts with moderate to 
strong evidence (12%). In four of the fi ve modelled 
districts in which Avahan was the fi rst intervention 
targeted at female sex workers, there was moderate or 
strong evidence for the intervention condom hypothesis; 
the exception was Yevatmal, where there was weak 
evidence, probably because its small IBBA sample size of 
female sex workers resulted in less informative estimates 
of condom use and HIV prevalence.
Figure 1 also shows the overall district-specifi c median 
proportions and numbers of infections averted in all 
population groups (including the general population) over 
the fi rst 4 years of Avahan. New HIV infections decreased 
sub stantially in most IBBA districts, with 42% 
(95% CrI 33–51) of infections averted across the modelled 
districts. Generally, a larger proportion of infections was 
averted in districts with moderate to strong evidence than 
in those with weak evidence (median 51% vs 30%). 
Intervention eff ectiveness varied across states, largely 
because of diff erences in baseline consistent condom use, 
Andhra Pradesh
Karimnagar
Warangal
Vizag
Prakasham
Chitoor
Guntur
East Godavari
Hyderabad
Karnataka
Bellary
Mysore
Shimoga
Belgaum
Bangalore
Maharashtra
Mumbai
Parbhani
Kolhapur
Yevatmal
Pune
Tamil Nadu
Dharmapuri
Coimbatore
Chennai
Madurai
State-level estimates
Andhra Pradesh
Karnataka
Maharashtra
Tamil Nadu
Overall estimate (all modelled districts)
 >10*
 6·6
 6·1
 5·7
 4·4
 4·1
 1·4
 −6·8
 7·2
 2·5
 2·3
 –2·3
 −0·6
 5·9
 1·6
 −0·9
 −1·4
 −2·4
 >10*
 3·6
 2·1
 −2·7
Bayes factor
4459
1545
1446
1647
6060
8046
1675
55
3919
1651
839
2015
5055
1459
837
215
1268
367
4719
2321
1766
11 434
Number averted
0 10 20 30 40
Proportion of HIV infections averted (%)
50 60 70 80
Figure 1: Proportions and total numbers of HIV infections averted over fi rst 4 years of Avahan in each modelled IBBA district, including estimates from men 
who have sex with men and the general population
The Bayes factor describes the strength of evidence for the eff ectiveness estimate in each district (strong evidence=Bayes factor >5; moderate evidence=Bayes 
factor >2 to 5; and weak evidence=Bayes factor ≤2). IBBA=integrated behavioural and biological assessment. *No fi ts to the control condom hypothesis.
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with 67% of infections averted in Tamil Nadu, 49% in 
Andhra Pradesh, 36% in Karnataka, and 12% in 
Maharashtra. Over 10 years, eff ectiveness increased in all 
districts, with 57% (46–68%) of HIV infections averted 
across the modelled districts.
The median number of HIV infections averted per 
district over the fi rst 4 years of the programme varied from 
55 to more than 11 400. Six districts (four with moderate to 
strong evidence) contributed 63% of all infections averted, 
whereas the bottom six by contribution (fi ve with weak 
evidence) contributed only 6%. The total number of 
infections averted each year increased from 5000 in year 1 
to 14 000 in year 2, 20 000 in year 3, and 23 800 in year 4. 
Over the fi rst 4 years, most HIV infections were averted 
among clients of female sex workers (51% of all infections 
averted), who formed the largest high-risk subpopulation, 
followed by the general population (19%), men who have 
sex with men (17%), and female sex workers (13%).
The district-specifi c estimates of eff ectiveness (fi gure 1) 
include infections averted in all population subgroups 
over the fi rst 4 years, even for districts without surveys of 
men who have sex with men and the general population, 
and the state-level and overall proportion of infections 
averted across all modelled districts. Table 2 shows the 
overall infections averted over 4 and 10 years, by 
increasing degree of uncertainty.
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Figure 2: Trends in consistent condom use and HIV prevalence among female sex workers
(A) Consistent condom use in districts with moderate to strong evidence. (B) HIV prevalence in districts with moderate to strong evidence. (C) Consistent condom 
use in districts with weak evidence. (D) HIV prevalence in districts with weak evidence. District-level estimates were weighted by the relative population size of female 
sex workers. Data are median values, with dark shaded areas representing 50% credibility intervals (CrIs) and light shaded areas representing 95% CrIs.
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In 18 IBBA districts, the modelled HIV prevalence 
among female sex workers fell during the fi rst 4 years 
under the intervention condom hypothesis by 11% to 
52% dependent on the district, whereas it increased in 
four districts. Over 10 years, the projected median HIV 
prevalence fell in all districts to less than 14% among 
female sex workers, with only six districts having a 
median prevalence higher than 5% in this subpopulation 
(district-level prevalence-trend graphs are provided in the 
appendix). By comparison, under the control condom 
hypothesis HIV prevalence among female sex workers 
remained high, with seven districts having a prevalence 
higher than 20% after 10 years. Figure 2 shows the mean 
prevalence trends weighted by the size of the female sex 
worker population, grouped by strength of evidence. 
After the fi rst 4 years, the HIV incidence ratio between 
the intervention and matched counterfactual varied by 
between 0·08 and 0·92 (median 0·30) across modelled 
districts. For the intervention condom hypothesis, 
incidence in low-risk women fell during the fi rst 4 years 
in 19 districts, and after 10 years it had fallen by at least 
70% in all districts, with larger reductions in incidence 
among female sex workers (appendix).
When only the subset of variables available across all 
Avahan districts was used, 62% of the variability in the 
number of HIV infections averted over the fi rst 4 years 
across IBBA districts, as measured by the R² value of 
the linear regression model, was accounted for by: the 
number of female sex workers in a district (positively 
associated, accounted for 24% of the variability); 
whether Avahan was the main intervention provider for 
female sex workers in the fi rst year in that district 
(positively associated, 26%); and being a district in 
Maharashtra state (negatively associated, 12%). When 
this regression model, described in the appendix, was 
used to ex trapolate eff ectiveness estimates to all non-
IBBA districts, the overall eff ectiveness of Avahan for 
all 69 districts was estimated to be 202 000 HIV 
infections averted over the fi rst 4 years (table 2), with 
37% of infections averted in Andhra Pradesh, 30% in 
Karnataka, 8% in Maharashtra, and 25% in Tamil Nadu. 
Over 10 years, the number of infections averted 
increased to 606 000 across all districts. The two 
regression models for eff ectiveness over 4 and 10 years 
had the same independent variables, although they 
were built independently. Figure 3 shows how the 
number of infections averted varied geo graphically 
across all Avahan districts.
Discussion
Our results provide evidence for a large-scale increase in 
consistent condom use in high-risk groups since the start 
of the Avahan programme. Hypothesis-testing results 
show HIV prevalence trends are consistent with self-
reported trends in consistent condom use by female sex 
workers and men who have sex with men in most 
districts, and that consistent condom use increased faster 
after the introduction of Avahan than before. Across the 
22 modelled districts, the increases in consistent condom 
use that occurred during the fi rst 4 years of Avahan are 
State capital
Not Avahan
<2000
2000–4000
4000–6000
>6000
A B
Figure 3: Distribution of the number of HIV infections averted over fi rst 4 years (A) and all 10 years (B) across all Avahan districts in southern India
Districts that were not modelled are shaded with diagonal stripes.
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estimated to have averted 42% of HIV infections, 
increasing to 57% over 10 years of the programme. This 
increase translates to 32 700–39 900 HIV infections 
averted over the fi rst 4 years in districts with moderate to 
strong evidence, or 62 800 across all modelled districts. 
Extrapolating to all 69 Avahan districts, we estimate that 
202 000 HIV infections could have been averted over the 
fi rst 4 years of Avahan, increasing to 606 000 over 10 years. 
Both prevalence and incidence fell steeply in most 
districts, across all risk groups.
For districts in which hypothesis testing did not show 
evidence of increased consistent condom use due to 
Avahan, this fi nding was probably because consistent 
condom use was generally quite high before Avahan 
(fi gure 2). Our attribution of eff ectiveness to Avahan is 
supported by other analyses. First, research by Bradley 
and colleagues37 showed that condom distribution 
increased substantially in Karnataka after 2004, mainly 
because of Avahan, and suggested that the proportion of 
sex acts between female sex workers and their clients 
that were protected by a condom increased from 16–24% 
in 2004 to 81–89% in 2008. Second, statistical analysis of 
the reconstructed trend data for consistent condom use 
by female sex workers suggests that use increased faster 
after the beginning of Avahan than before in ten of 
18 districts.29 Finally, survey data suggest a dose-response 
relation between condom use between female sex 
workers and their clients and both time since fi rst contact 
with Avahan staff  and the number of condom 
demonstrations seen.38
The eff ectiveness of the intervention varied across 
districts, with the proportion of infections averted 
inversely related to pre-intervention consistent condom 
use (appendix). Understandably, for districts in which 
previous interventions had already led to high consistent 
condom use among high-risk groups before Avahan, 
only small, incremental eff ects could be achieved. 
Districts with low HIV prevalence and low consistent 
condom use at baseline, such as those in Tamil Nadu, 
had more infections averted than other districts, because 
the epidemic had more potential to grow.
Our results diff er in several important ways from those 
of the previous assessment of Avahan by Ng and 
colleagues,18 which estimated that 100 200 HIV infections 
were averted by Avahan between 2004 and 2008. The 
earlier analysis compared HIV prevalence trends in 
women attending antenatal care clinics between Avahan 
and non-Avahan districts, with the assumption that 
intervention coverage was higher in Avahan districts. By 
contrast, our method compared the HIV epidemic trends 
in each district with what might have occurred in the 
absence of Avahan or any other intense, core-group 
intervention. Ng and colleagues’ analysis probably 
underestimated the eff ectiveness of Avahan, since the 
Indian Government, through the National AIDS Control 
Organisation (NACO), implemented high-coverage, 
targeted interventions in many non-Avahan districts,9 so 
non-Avahan districts have been exposed to interventions 
and cannot always be used as a valid counterfactual.
For example, in Tamil Nadu, Ng and colleagues18 
reported no evidence for the eff ectiveness of Avahan, 
probably because of the long history of interventions in 
many of the non-Avahan districts in that state. By contrast, 
because Avahan was usually the fi rst and only intervention 
in the districts of Tamil Nadu in which it operated, our 
analysis estimated that 25% of HIV infections averted 
across all Avahan districts were in that state. Although 
Banandur and colleagues39 used a similar method to Ng 
and colleagues,18 their estimate of 87 000 HIV infections 
averted in Karnataka state between 2004 and 2008 is fairly 
close to our estimate of 60 300 over 4 years (data not 
shown).
The two approaches to the assessment of Avahan diff er 
in other ways. The previous analyses took into account 
only the eventual eff ect on the general population, 
without investigating the causal pathway through which 
the intervention achieved its eff ects.16 By contrast, our 
analysis fi rst assessed eff ectiveness in the high-risk 
groups that were the focus of the Avahan programme, 
and then projected how this eff ect propagated to the 
general population, thereby taking into account the 
targeted nature of the intervention. It thus addresses 
some of the issues related to causation (panel).
Assessment of the eff ectiveness of HIV preventive 
interventions is crucial for determining which strategies 
should be prioritised.46 This study sought to determine 
whether there is evidence that Avahan reduced the 
transmission of HIV among high-risk groups and the 
general population. It represents the fi rst preplanned, 
integrated use of mathematical modelling and data 
collection for assessment of a real-life, large-scale HIV 
intervention programme,17 and its success suggests that 
our assessment design could be a viable alternative to 
randomised controlled trials.40,43
The mathematical model used was developed 
specifi cally to assess Avahan, with a structure refl ecting 
important sources of heterogeneity in IBBA data. The 
model was refi ned in consultation with epidemiologists 
and other expert non-modellers, and through exploratory 
modelling work.4,20,23 The IBBA surveys used a detailed 
sampling frame derived from careful mapping of venues, 
and were designed for this assessment, providing 
previously unavailable information on HIV prevalence 
and risk behaviour of high-risk individuals across a large 
number of districts. Combined with systematically 
gathered programme data and size-mapping estimates, 
these survey data allowed for detailed and robust 
mathematical modelling projections of the eff ectiveness 
of Avahan in many diff erent settings, while accounting 
for uncertainty in estimates. We used an assessment 
design established17 at the beginning of the study to 
minimise assessor biases. The eff ectiveness estimates 
were deliberately chosen to be conservative, with the 
assumption of the counterfactual scenario that condom 
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use would have continued increasing at pre-Avahan rates 
in the absence of Avahan. Although the results for all 
69 districts are based on an extrapolation from a linear 
regression model of IBBA districts, and therefore have 
more uncertainty, we present results with diff erent 
degrees of strength of evidence to quantify how uncertain 
our results are.
The approach used, of estimating eff ectiveness relative 
to a matched counterfactual, can be regarded as an 
attempt to reach the ideal estimation of relative risk, 
namely the comparison of a population to itself with the 
exposure removed.47 However, it is not possible to know 
exactly what would have happened if Avahan had not 
intervened, and the absence of true empirical baseline 
data increases uncertainty. In some districts pre-existing 
interventions were present, which might have led to 
increased condom use in the absence of Avahan. 
Although our conservative counterfactual makes 
allowances for this, the absence of data from districts 
without any Avahan intervention makes the attribution 
of eff ectiveness to the programme with absolute 
certainty diffi  cult. Additionally, limitations arise from 
the use of reconstructed condom trends based on self-
reported condom use, and although we tried to allow for 
social desirability biases within the modelling, as well as 
cross-validating with non-survey methods,37 it is not 
possible to know if this issue has been fully accounted 
for, although the use of Bayesian hypothesis testing 
provides further evidence that these trends are credible 
in these settings.
Eff ectiveness estimates are dependent on the sizes of 
the high-risk populations, and although mapping studies 
were specifi cally done in Avahan districts, the accurate 
mapping of hidden populations is challenging.48 Mi-
gration from non-Avahan districts could reduce estimated 
eff ectiveness. Antiretroviral therapy could also be 
changing the epidemic, leading to higher HIV prevalence 
as survival improves. However, although long-term 
projections could be aff ected by increasing access to 
antiretroviral therapy, coverage remained low until after 
2008, by which time IBBA surveys in most districts had 
been completed.49 More over, modelling work suggests 
that the increase in HIV infections averted by 
antiretroviral therapy on top of the eff ect of Avahan is 
small (unpublished). Finally, although the IBBA districts 
comprise almost a third of all Avahan districts, they were 
not chosen randomly, so might not be representative.50
However, these data limitations, such as the absence of 
baseline data, are neither intrinsic nor unique to our 
approach, and refl ect the realities of programme imple-
mentation and real-life assessment.15 Our use of a 
simulated matched counterfactual for each district 
means that non-random district selection is less prob-
lematic than for approaches in which Avahan and non-
Avahan districts are compared, such as in the study by 
Ng and colleagues,18 or community-based randomised 
controlled trials, for which it might not be possible to 
fi nd comparable control districts, leading to imbalance.51 
A further issue for these alternative assessment designs, 
which rely on non-Avahan control districts, is the scaling-
up of targeted interventions by NACO in non-Avahan 
districts since 2007,9 meaning that such analyses are 
eff ectively comparing Avahan with NACO interventions. 
Finally, although a step-wedge design can be useful for 
assessing intermediate outcomes, the present combined 
approach might be more suitable for assessing HIV 
interventions in populations, since changes in HIV 
prevalence and incidence might not be measurable for a 
long time.51
In summary, using mathematical modelling to quan-
titatively synthesise HIV and STI prevalence data with 
key setting-specifi c behavioural indicators, we have 
shown strong and plausible evidence for a large 
Panel: Research in context
Systematic review
Avahan was a large-scale, complex HIV preventive intervention. Uniquely for such a large 
programme, assessment was based on a preplanned combination of serial cross-sectional 
data and mathematical modelling.17 The use of mathematical modelling for assessment of 
health programmes was reviewed by Garnett and colleagues,40 with the present assessment 
used as an example. Some eff ectiveness assessments of interventions targeted at female 
sex workers were done before Avahan,41,42 including one study42 that examined the eff ect on 
the general population. In 2011, Ng and colleagues18 reported an assessment of Avahan in 
which they compared trends in HIV prevalence in women attending antenatal care clinics 
between Avahan and non-Avahan districts within the same Indian states. They used level of 
intervention eff ort measured in terms of programme spending to take into account the fact 
that, in many districts, a mix of Avahan and non-Avahan interventions were targeting the 
same high-risk populations. The investigators estimated that from 2004 to 2008, Avahan 
had averted about 100 000 HIV cases. Their approach, however, did not take into account 
the causal pathway that could have led to a reduced HIV incidence.16 Using a similar 
method, Banandur and colleagues39 estimated that 87 000 HIV infections were averted by 
Avahan in Karnataka state alone over the same period.
Interpretation
Our study constitutes probably the most rigorous use of mathematical modelling for the 
assessment of a public health programme so far reported. We show that this approach is 
feasible and provides an alternative to community-based randomised controlled trials, 
which might not be the ideal approach to assess large, complex interventions.43 In 
particular, a randomised trial would not have allowed for the context-specifi c, 
community-led response that was an integral part of Avahan.44 Model projections of HIV 
prevalence were fi tted to multiple rounds of data from diff erent risk groups, and a 
Bayesian framework was used to assess the strength of evidence for eff ectiveness. 
Additionally, we explicitly modelled the causal pathway of the intervention. Our study 
also incorporated diff erent degrees of uncertainty dependent on the amount of data 
available for each district. Our results generally support those of Ng and colleagues,18 
showing that Avahan has prevented a large number of HIV cases in India. However, our 
estimate of 202 000 HIV cases averted over the fi rst 4 years of the programme is about 
double that estimated by Ng and colleagues.18 This diff erence was probably due to the 
diff erences in the methods used. Whereas the previous assessment compared Avahan 
with other interventions, our assessment used a modelled counterfactual, in which 
exposure to Avahan was removed from the intervention population. Our assessment 
meets the criteria for plausibility in the Habicht and colleagues’ framework,45 and can be 
replicated for assessment of other large-scale, complex interventions.
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intervention eff ect of Avahan, which increased over time, 
based on Habicht and colleagues’45 scale for assessing the 
strength of evidence for eff ectiveness of public health 
interventions. This eff ect occurred through increased 
condom use, brought about by removing barriers to use 
via intervention components including distribution and 
social marketing of condoms, peer outreach, STI 
treatment, structural intervention, and community 
mobilisation. In an era focused on antiretroviral therapy 
as prevention, these results show that behaviour-focused, 
core-group-targeted HIV preventive interventions can be 
rapidly and successfully implemented at scale. The low 
coverage of such programmes in many regions of the 
world should be addressed, since with high coverage 
these programmes have the potential to substantially 
reduce concentrated HIV epidemics.52,53
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Increased HIV Prevention Program Coverage and
Decline in HIV Prevalence Among Female Sex
Workers in South India
Michel Alary, MD, PhD,*Þþ Pradeep Banandur, MD, MPH,þ§
Subramanian Potty Rajaram, PhD,þ¶ Usha K. Thamattoor, MSc,þ|| Mandar K. Mainkar, PhD,**
Ramesh Paranjape, PhD,** Rajatashurva Adhikary, PhD,ÞÞ Thierry Duchesne, PhD,*þþ
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Background: As one way of assessing the impact of Avahan, the India
AIDS Initiative of the Bill & Melinda Gates Foundation, we examined the
association between HIV prevention program indicators and changes in HIV
prevalence among female sex workers (FSWs) between 2005 and 2009.
Methods: We conducted a secondary data analysis from 2 large cross-
sectional surveys (2005Y2006 and 2008Y2009) across 24 districts in
south India (n = 11,000 per round). A random-effect multilevel logistic
regression analysis was performed using HIV as the outcome, with in-
dividual independent variables (from both surveys) at level 1 and district-level
FSW-specific program indicators and contextual variables at level 2. Program
indicators included their 2006 value, the difference in their values between
2008 and 2006, and the interaction between this difference and study round.
Results: HIV prevalence among FSWs decreased from 17.0% to 14.2% (P
G 0.001). This decline varied significantly (P = 0.006) across levels of dif-
ference in program coverage (% of FSWs contacted by the program in a given
year). Odds ratios comparing HIV prevalence between rounds changed with
the level of increase in coverage and were statistically significant with
coverage increase Q quartile (Q) 1: odds ratio, 0.85 at Q1; 0.78 at Q2; 0.66 at
Q3; and 0.51 at Q4.
Conclusions: These findings suggest that increased program coverage
was associated with declining HIV prevalence among FSWs covered by
the Avahan program. The triangulation of our results with those from
other approaches used in evaluating Avahan suggests a major impact of
this intervention on the HIV epidemic in southern India.
Avahan, the India AIDS Initiative of the Bill & Melinda GatesFoundation, is a comprehensive HIV prevention program
targeting the most at-risk populations in the states of India most
affected by the HIV epidemic (Andhra Pradesh, Karnataka,
Maharashtra, and Tamil Nadu in the south of the country, and
Manipur and Nagaland in the northeast). It was initially imple-
mented through a network of nongovernmental organizations
(NGOs) and has progressively been transferred to government
agencies and community-based organizations since 2008.
Because cluster randomized designs have major limita-
tions for evaluating complex large-scale interventions,1,2 the initial
impact evaluation plan for Avahan included serial cross-sectional
studies in the high-risk populations, based on which sophisticated
mathematical models were developed to estimate program im-
pact in those populations, and in the general population.1,3 The
use of this modeling approach has been complicated by the lack
of adequate baseline data,4 but recently, published results using
this approach suggest a major impact of Avahan on the HIV
epidemic in Karnataka5,6 and in the 4 South India states men-
tioned above.7 A purely statistical approach based on HIV surveil-
lance data among pregnant women was also used to estimate
the overall Avahan impact in the 6 Avahan states.8 Although
suggesting a positive impact of the intervention in the general
population, this study has the limitation of not taking into ac-
count the nature of the Avahan intervention, including its var-
ious components, and does not allow for the analysis of the
actual mechanism leading to the impact.9
We examined changes over time occurring in HIV preva-
lence among female sex workers (FSWs), the largest risk popu-
lation in the program, between 2 large surveys carried out in
2005 to 2006 and 2008 to 2009, in 24 districts of the 4 southern
states of India covered by Avahan, where the HIV epidemic is
predominantly heterosexual and mainly driven by sex work.10,11
As indicators related to program coverage and implementation
have shown very sharp increases between baseline and 2008,12
we considered the impact of these increases on the changes in
HIV prevalence between surveys. Given the heterogeneity of
the HIV epidemic in India,13 it is important to also consider the
influence of broader contextual factors that may have an impact
on the HIVepidemic in high-risk groups.We therefore carried out a
multilevel statistical analysis of the individual, contextual and pro-
gram factors impacting on HIV prevalence among FSWs, and on
the changes in the prevalence levels between the 2 survey rounds.
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METHODS
Data Sources
The design and study procedures of the cross-sectional
studies, known as integrated behavioral and biological assess-
ments (IBBAs), have been described in detail elsewhere14,15 and
are summarized in the Supplementary Online Material Methods
section, http://links.lww.com/OLQ/A86, as are the main com-
ponents of the Avahan intervention.
The common set of program indicators for all districts
covered by Avahan has been described extensively elsewhere.12
For the purpose of the present analysis, we used data collected
by the NGOs implementing the intervention in each district
along with complementary information to estimate: (1) program
coverage (proportion of FSWs contacted by the program at least
once in a given year), (2) the proportion of FSWs contacted
monthly, and (3) the proportion of condom requirement met in
a given year (number of condoms distributed in a given year
divided by the estimated number of commercial sexual acts by
all FSWs in the same year). Details on the methods used to
derive these estimates are provided in the Supplementary Online
Material Methods section, http://links.lww.com/OLQ/A86. The 3
indicators were computed for years 2006 to 2008 because the in-
formation was complete for all districts only for that period (the
program started being handed over to the government in 2008). In
the statistical models, we used the 2006 values of the indicators
and the difference between the 2008 and 2006 values.
We considered a total of 53 district-level contextual
variables for inclusion in the multilevel statistical model (see
complete list in the Supplementary Online Material Table,
http://links.lww.com/OLQ/A87).
The study and its consent procedures were approved by
the ethics committees of all institutions that were involved in the
data collection for this study (see Supplementary Online Mate-
rial Methods section for more details on ethical considerations
http://links.lww.com/OLQ/A86).
Statistical Analyses
We assessed differences in personal characteristics be-
tween participants who were tested for HIV and those who
were not, and between participants in round 1 and those in round
2, using the W2 test. We compared HIV prevalence between the
study rounds for each of the 24 IBBA districts. We then built
multilevel (FSW personal characteristics at level 1 and district-
level contextual and program variables at level 2) logistic regres-
sion models with HIV prevalence as the outcome, using the
round 1 and round 2 merged data set. Study round was consid-
ered as the main independent variable in our analyses because
the difference in HIV prevalence between the rounds was our
central interest. We also preselected a certain number of the
individual variables from the questionnaire for inclusion as in-
dependent variables in the model because they could be con-
founders of the differences observed between rounds. This was
done based on variables previously identified to be associated
with HIV in the first IBBA round14 and of a priori knowledge
from the literature (see the Supplementary Online Table for the
complete list of individual variables considered). We entered all
of these variables into a multilevel logistic regression model
with a random intercept for the districts and a random coeffi-
cient for round because the difference in HIV prevalence varied
widely between districts. We then removed sequentially from
this model all the individual variables with P 9 0.05, as long as
they were not confounding the other associations, to arrive at a
model with individual variables only.
We preselected the contextual variables for addition to
the models above based on linear regression models with the
aggregate HIV prevalence rate in each district as the dependent
variable and the contextual variables as the independent vari-
ables. Those with a P value less than 0.05 in these models were
then added to the previous multilevel models. Baseline HIV
prevalence among FSWs in each district was also included in
the model as an additional district-specific variable. The removal
of nonsignificant variables at this stage led to the basic modelwith
individual and district-level contextual variables.
To the basic model, we then added the 3 pairs of district-
level program variables (2006 value and difference between
2008 and 2006), along with the interaction terms between the
2008 to 2006 difference and the round. We kept in the model
only the program variables corresponding to a significant in-
teraction (P G 0.05) with the round. Finally, because we were
interested in factors that could impact the differences in the out-
comes observed between the IBBA rounds, we examined one-
by-one the interaction terms between the round and each of
the other individual and district-level contextual factors included
in the first multilevel model described above. We kept the sta-
tistical interactions that reached P G 0.05 in these models. This
led to the final model, with assessment of the intervention impact,
through the interaction terms between the study round and the
2008 to 2006 differences in program variables, and inclusion of
other factors having a multiplicative statistical interaction with the
round. All analyses described above were carried out using
STATA IC 11.1 forWindows (StataCorp LP, College Station, TX).
RESULTS
Among the 14,601 women approached in round 1, 11,690
(80.1%) answered the questionnaire. Among the latter, 10,806
were tested for HIV (92.4%), 10,716 (91.7%) for syphilis, and
10,674 (91.3%) for gonorrhea and chlamydia (NG/CT). The
overall participation rate was slightly lower in 2008: 15,682 women
were approached, of whom 11,486 (73.2%) answered the ques-
tionnaire; however, among the participants, 10,901 (95.0%) were
tested for HIV, 10,806 (94.1%) for syphilis and 10,880 (94.8%)
for NG/CT. No data were available to compare participants with
nonparticipants. However, Table 1 shows the comparison be-
tween participants who were tested for HIV and those who were
interviewed only. There were significant differences for most
variables examined. This is, however, largely due to the very
large sample sizes of these surveys. In addition, the proportions
among all participants were almost identical to those among
those tested for HIV (see the ‘‘Total’’ columns in Table 1).
Table 2 shows the comparison between various character-
istics of participating FSWs between rounds 1 and 2. The differ-
ences were significant for most variables examined. However,
this was mostly for behavior or infections that were targeted by
the Avahan program, such as condom use, violence, NG/CT, and
syphilis prevalence. For the other significant variables, the actual
differences in the distribution of their values between rounds
were mostly small, with the statistical significance often due to
the very large sample sizes of these surveys.
HIV prevalence declined significantly from 17.0% to
14.2% (P G 0.001) from 2005Y2006 to 2008Y2009 (Table 3).
This decline was significant in 2 of the 4 states and 10 of the
24 districts. Therewas an increase in HIV prevalence in 4 districts,
but it was statistically significant in only 1. Table 3 also shows
the variation in program coverage and condom requirement met
between the study rounds. There was a significant correlation
between changes in HIV prevalence between 2006 and 2008 and
changes in coverage (Spearman r =j0.410, P = 0.048), whereas
such an association was borderline significant when consider-
ing condom requirement met (Spearman r =j0.398, P = 0.054).
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The 2 latter program indicators were also highly correlated together
(Spearman r = 0.647, P = 0.006). The difference in the propor-
tion of FSWs contacted on a monthly basis between 2006
and 2008 was not significantly correlated with the changes in
HIV prevalence (Spearman correlation coefficient = j0.1992,
P = 0.351) or with the changes in the other program indicators
(data not shown).
The left columns of Table 4 show the results of the mul-
tilevel model without program variables and interaction terms.
The adjusted odds ratio (AOR) comparing HIV prevalence in
round 2 with that in round 1 was 0.76, with a narrow 95% con-
fidence interval (95% CI) of 0.67 to 0.85. A number of demo-
graphic and behavioral variables were associated with HIV
(Table 4). Surprisingly, women reporting consistent condom use
with clients and carrying condoms with them had a significantly
higher HIV prevalence. The only significant contextual variable
among those examined was mean age at marriage of girls, with
an approximately 8% lower HIV prevalence for each year of
increase in this district-level variable. As expected, baseline
HIV prevalence was also strongly associated with overall HIV
prevalence. The random coefficient for the round had a variance
significantly higher than zero, reflecting the high level of hetero-
geneity in the changes in HIV prevalence across districts. The
variance of the random intercept, although much lower than in the
null model, was also significantly different from zero (Table 4).
The right columns of Table 4 show that there was a sig-
nificant negative interaction between the round and changes in
program coverage between 2006 and 2008. The interaction terms
TABLE 1. Comparison of the Characteristics of Female Sex Workers Providing and Not Providing a Biological Sample Among Those
Interviewed in Survey Rounds 1 and 2
Variable
Round 1 Round 2
Interview
Only (n = 884),
%
Interview and
Biological Sample
(n = 10,806),
%
Total
(n = 11,690),
% P*
Interview
Only (n = 585),
%
Interview and
Biological Sample
(n = 10,901),
%
Total
(n = 11,486),
% P*
Current age, y
15Y24 24.7 20.9 21.2 G0.001 22.6 17.8 18.0 G0.001
25Y34 52.0 45.9 46.3 47.5 44.3 44.4
35+ 23.3 33.3 32.5 29.9 38.0 37.6
Literacy
Illiterate 70.8 65.1 65.6 0.001 52.1 60.7 60.2 G0.001
Literate 29.2 34.9 34.4 47.9 39.3 39.8
Source of income other than sex work
No 76.2 57.1 58.5 G0.001 62.0 54.1 54.5 G0.001
Yes 23.8 42.9 41.5 38.0 45.9 45.5
Current marital status
Currently
married
57.7 59.3 59.2 G0.001 56.2 63.4 63.0 G0.001
Marriage
dissolved
18.1 28.7 27.9 23.4 26.4 26.3
Never married 24.2 12.0 12.9 20.3 10.2 10.7
Age at sex debut, y
G15 21.3 27.0 26.6 G0.001 25.2 28.0 27.8 0.147
15+ 78.7 73.0 73.4 74.8 72.0 72.2
Duration in sex work, y
G2 15.3 17.3 17.2 0.197 17.4 16.5 16.5 0.011
2Y4 31.9 33.3 33.2 38.7 34.7 34.9
5Y9 29.1 26.5 26.7 27.7 26.8 26.9
10+ 23.7 22.8 22.9 16.3 22.0 21.7
Place of solicitation
Home 12.4 21.5 20.8 G0.001 8.7 15.4 15.1 G0.001
Brothel/Lodge/
Dhaba
43.6 21.7 23.3 29.3 19.6 20.1
Public places 43.2 53.8 53.0 54.6 58.1 57.9
Other 0.8 3.0 2.9 7.4 6.9 6.9
Experienced violence
No 90.7 87.8 88.0 0.009 89.6 92.0 91.9 0.039
Yes 9.3 12.2 12.0 10.4 8.0 8.1
Has a nonpaying main partner
No 51.0 36.8 37.9 G0.001 46.0 37.5 37.9 G0.001
Yes 49.0 63.2 62.1 54.0 62.5 62.1
Consistent condom use with clients
No 21.4 35.9 34.8 G0.001 15.9 16.0 16.0 0.952
Yes 78.6 64.1 65.2 84.1 84.0 84.0
Client volume
G10 per week 53.7 63.2 62.8 G0.001 52.3 59.6 59.2 G0.001
10+ per week 46.3 36.8 37.2 47.7 40.4 40.8
*P value for the W2 test comparing the distribution of characteristics of participants providing and those not providing a biological sample, with
appropriate degrees of freedom
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between the round and changes in other program variables were
not statistically significant and thus not kept in the model. Both
baseline HIV prevalence and having a regular nonpaying partner
also had significant multiplicative interactions with survey round.
The only variable not involved in the interaction terms that did not
remain significant compared with the previous model was mean
age at marriage of girls at the district level. The variance of the ran-
dom coefficient for the round, though significantly different from
zero, was lower than that in the previous model, whereas the variance
of the random intercept was now close to null in this model (Table 4).
Table 5 shows the decreases in HIV prevalence for the
various categories of variables shown to have an interaction with
the study round from the results presented in Table 4. The decrease
in HIV prevalence was not as strong among women with a main
nonpaying partner compared with those without, although the
latter had a higher overall HIV prevalence. The decrease in HIV
prevalence was not significant in districts with very low baseline
HIV prevalence and significant for higher values starting at
about the first quartile of this variable. Finally, there was a
stronger decline in HIV prevalence in districts with a larger
increase in program coverage between 2006 and 2008 (Table 5).
The decrease in HIV prevalence was not significant when
coverage was higher in 2006 than in 2008.
DISCUSSION
This multilevel analysis shows significant declines in HIV
prevalence among FSWs in southern India between 2005 and
2009 that are strongly associated with increases in Avahan pro-
gram coverage, thus suggesting a positive impact of the FSW
intervention component of this intervention where implemented
in a way ensuring sufficient increase in program coverage up
until 2008. Indeed, larger increases in program coverage at the
district level led to larger declines in HIV prevalence, with no
significant decrease in districts occurring without an increase
in coverage, and a reduction of approximately 50% in HIV prev-
alence in the districts with the highest increases in coverage.
This analysis controlled for a number of individual and
contextual factors that could have potentially confounded this as-
sociation, as well as for baseline HIV prevalence at the district
level and its interaction with the round, thus taking into account
the fact that decreases in prevalence were more likely to occur in
districts with higher baseline values. The use of a random coef-
ficient for the round took into account the wide variability in the
changes in HIV prevalence between districts.
It was difficult to fully address the impact of the program
indicator on condom requirement met because of the high corre-
lation between its 2006 to 2008 district-level variation and that
of program coverage. However, the borderline significant corre-
lation between increases in condom requirement met and de-
creases in HIV prevalence at the district-level suggests that this
indicator is also part of the mechanism leading to impact. Finally,
it is possible that the actual coverage of the program is more
important in terms of impact than the frequency of the contacts
with the target population, as long as some (unknown) threshold
is reached for the latter.
The associations that we found between HIV prevalence
and the individual variables considered in the analysis are largely
similar to what was found in an analysis of round 1 data.14 That
condom use and condom carriage were both associated with a
higher HIV prevalence may be due to reverse causation, with FSWs
having acquired HIV before being reached by the interventions
and starting to use condoms once they learned more about HIV,
especially when they discovered their serological status. A sim-
ilar phenomenon was observed in studies of the general popu-
lation in southern India.13,16 Among the contextual district-level
variables considered, only mean age at marriage of girls was
significantly associated with HIV in the basic model. Interest-
ingly, this factor was also associated with HIV prevalence among
pregnant women attending antenatal care clinics in the same
IBBA districts.17 However, in the model with program variables,
mean age at marriage was not a significant predictor of HIV.
Careful examination of the data showed that it was the introduction
of the interaction between baseline HIV prevalence and the round
that was mainly confounding this association (data not shown).
The results of this study constitute a significant addition
to the overall picture of the Avahan impact evaluation. Whereas
TABLE 2. Comparison of Selected Individual Characteristics of
Female Sex Workers Between Survey Rounds 1 and 2
Characteristics
Round 1
(n = 10,806)
Round 2
(n = 10,901) P*
Current age, y G0.001
15Y24 20.8 17.8
25Y34 45.8 44.3
35+ 33.3 38.0
Literacy G0.001
Illiterate 65.2 60.6
Literate 34.8 39.4
Source of income other than
sex work
G0.001
No 57.1 54.1
Yes 42.9 45.9
Current marital status G0.001
Currently married 59.2 63.4
Marriage dissolved 28.7 26.4
Never married 12.1 10.2
Age at sexual debut, y 0.150
G15 27.1 28.0
15+ 72.9 72.0
Duration in sex work, y 0.063
G2 17.3 16.5
2Y4 33.3 34.7
5Y9 26.5 26.8
10+ 22.9 22.0
Place of solicitation G0.001
Home 21.5 15.5
Brothel/Lodge/Dhaba 21.7 19.6
Public places 53.7 58.1
Other 3.0 6.9
Carrying condoms G0.001
No 56.0 40.1
Yes 44.0 59.9
NG/CT† G0.001
No 92.8 94.1
Yes 7.2 5.9
Experienced violence G0.001
No 87.8 92.0
Yes 12.2 8.0
Has a nonpaying main partner 0.330
No 63.1 62.5
Yes 36.9 37.5
Syphilis serological test result G0.001
Negative 88.3 92.9
Positive 11.7 7.1
Consistent condom use with
clients
G0.001
No 35.8 16.0
Yes 64.2 84.0
*P value for the W2 test comparing the distribution of characteristics
of participants between the study rounds.
†Infection by either Neisseria gonorrhoeae or Chlamydia trachomatis.
Decline in HIV Prevalence in FSWsVIndia
Sexually Transmitted Diseases & Volume 41, Number 6, June 2014 383
Copyright © 2014 by the American Sexually Transmitted Diseases Association. Unauthorized reproduction of this article is prohibited.
22  •  Article 2
it has been shown that the implementation of the program was
highly successful,12 that favorable time trends in intermediate
outcomes (e.g., condom use and prevalence of curable sexually
transmitted infections) occurred after implementation,18Y20 that
condom use was positively associated21 and sexually transmit-
ted infection prevalence negatively associated22 with exposure
to the intervention, and that the program seemingly had an impact
onHIV prevalence at the general population level,8,23 the evidence
for an impact on HIV prevalence among FSWs has so far been
limited to time trends observed19,20 and mathematical modeling
studies5Y7 based on these trends. This is the first study showing
a direct relationship between program exposure assessed through
routine program monitoring and decrease in HIV prevalence in
one of the vulnerable populations targeted by the intervention.
However, there are a number of limitations to this study.
First, there was no randomization of the intervention and the
assessment of the impact relies only on serial observational data.
The decision not to use a randomized design for this evaluation
was taken right at the start for reasons that have been summa-
rized in previous publications.1,3 The limitations of community-
randomized trials for ‘‘real-world’’ evaluations have since that
time been acknowledged more widely.2 Furthermore, we were
able to demonstrate an association between the level of inter-
vention coverage and decreases in HIV prevalence at the district
level, thus reaching a level of plausibility in the attribution of
the impact on HIV prevalence to Avahan as per the framework
proposed by Habicht et al.24
Second, we do not know the characteristics of the women
who declined participation in the surveys and the proportion of
refusals increased between the 2 rounds. It is impossible to assess
the impact of refusals on the observed trends because no infor-
mation is available on the women who did not participate. In ad-
dition, there were significant differences between women who
provided biological samples and those who only accepted to be
interviewed. However, for most variables, these differences were
of small magnitude, given the very large sample sizes, or went
in the same direction in both survey rounds. Moreover, the dis-
tribution of the variables considered in Table 1 among all par-
ticipants was almost identical to that among those tested for
HIV, because the proportion of FSWs not providing a sample
among the participants was low in both rounds. Thus, important
biases resulting from these differences when comparing HIV
prevalence in both rounds are unlikely. Similar observations
are relevant to the comparison of the characteristics of the par-
ticipants between the rounds (Table 2): apart for the changes
expected because of the intervention, the absolute differences
were mostly small, although often statistically significant because
of the very large sample sizes.
TABLE 3. Comparison of HIV Prevalence (in percent), Program Coverage* and Condom Requirement Met† Between 2 Cross-Sectional
Surveys Carried Out in 2005 to 2006 (Round 1) and 2008 to 2009 (Round 2) Among FSWs in 24 Districts of Four Southern States of India
State/District
HIV Prevalence Program Coverage Condom Requirement Met
Round
1
Round
2 P
Round 2 Minus
Round 1
Round
1
Round
2
Round 2 Minus
Round 1
Round
1
Round
2
Round 2 Minus
Round 1
Andhra Pradesh 16.3 11.3 G0.001 j5.0 28.1 81.3 +53.2 19.7 97.4 +77.7
Chitoor 8.7 12.1 0.123 +3.4 29.8 96.1 +66.3 1.3 66.5 +65.2
East Godavari 24.4 21.7 0.356 j2.7 21.5 52.1 +30.6 27.1 131.6 +104.5
Guntur 20.5 13.8 0.012 j6.7 31.9 67.5 +35.6 17.8 132.3 +114.5
Hyderabad 14.8 13.7 0.665 j1.1 26.2 90.9 +64.7 4.0 46.6 +42.6
Karimnagar 22.8 7.0 G0.001 j15.8 30.8 100.2 +69.4 21.4 71.6 +50.2
Prakasham 10.2 8.8 0.519 j1.4 26.6 83.2 +56.6 49.2 133.7 +84.5
Visakhapatnam 14.8 9.8 0.027 j5.0 26.4 51.3 +24.9 41.0 136.6 +95.6
Warangal 13.9 3.7 G0.001 j10.2 20.2 91.0 +70.8 10.2 41.0 +30.8
Maharashtra 22.5 22.2 0.793 j0.3 80.8 80.1 j0.7 20.2 43.8 +23.6
Kolhapur 33.0 27.4 0.292 j5.6 45.3 114.1 +68.8 28.6 103.0 +74.4
Mumbai 21.5 23.0 0.376 1.5 92.9 87.0 j5.9 24.6 46.9 +22.3
Parbhani 15.3 14.9 0.883 j0.4 63.2 84.8 +21.6 50.6 80.0 +29.4
Pune 35.1 23.2 G0.001 j11.9 5.2 22.3 +17.1 3.7 32.8 +29.1
Thane 12.2 20.7 G0.001 +8.5 106.0 97.1 j8.9 16.4 29.6 +13.2
Yevatmal 37.3 26.8 0.047 j10.5 26.8 53.2 +26.4 40.2 160.0 +119.8
Tamil Nadu 8.1 7.2 0.285 j0.9 78.5 94.2 +15.7 88.8 71.7 j17.1
Chennai 3.2 2.0 0.303 j1.2 86.5 106.3 +19.8 67.8 89.9 +22.1
Coimbatore 6.1 6.8 0.705 0.7 84.8 93.7 +8.9 99.3 67.2 j32.1
Dharmapuri 12.8 7.4 0.011 j5.4 106.4 117.3 +10.9 102.3 82.8 j19.5
Madurai 5.7 8.3 0.149 2.6 72.4 88.0 +15.6 94.1 75.2 j18.9
Salem 12.7 11.3 0.544 j1.4 61.7 79.6 +17.9 86.0 47.7 j38.3
Karnataka 18.0 13.0 G0.001 j5.0 34.6 99.7 +65.1 30.6 87.7 +57.1
Bangalore 11.3 7.7 0.022 j3.6 19.4 125.6 +106.2 35.2 102.7 +67.5
Belgaum 34.2 27.5 0.048 j6.7 17.5 57.5 +40.0 13.2 77.2 +64.0
Bellary 15.6 14.4 0.614 j1.2 94.2 111.4 +17.2 69.2 83.8 +14.6
Shimoga 10.5 9.4 0.586 j1.1 77.5 120.1 +42.6 23.0 80.7 +57.7
Mysore 24.2 11.1 G0.001 j13.1 64.7 97.4 +32.7 16.1 53.8 +37.7
Total 17.0 14.2 G0.001 j2.8 55.1 87.6 +32.5 34.4 73.6 +39.2
*Percentage of the FSW population contacted at least once by the program in the previous year. This was computed from the number of FSWs
contacted at least once by the program in the previous year divided by the estimation of the size of the FSW population on the same year.
†Percentage of the condoms required by FSWs for all sex acts with clients in a given year. This was computed based on the number of condoms
distributed to FSWs by the NGOs in a given year as the numerator, whereas the denominator was the expected number of condoms needed by FSWs
in the district, based on the estimated number of FSWs in the district and the mean number of client-contacts estimated from the cross-sectional
survey data.
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TABLE 4. Results of the Multilevel Logistic Regression Models of Individual-, Programmatic-, and District-Level Determinants of HIV
Prevalence Among FSWs in 24 Districts in South India, 2005 to 2009
Characteristics
Without Program Variables
and Interaction Terms
With Program Variables and
Interaction Terms
Fixed Part of the Model AOR* 95% CI* AOR† P† 95% CI†
Intercept 0.12 0.02Y0.64 0.08 0.002 0.02Y0.40
IBBA round
Round 1 Reference Reference Reference Reference Reference
Round 2 0.76 0.67Y0.85 1.19 0.230 0.90Y1.58
Current age, y
G25 Reference Reference Reference Reference Reference
25Y34 1.18 1.05Y1.33 1.19 0.005 1.05Y1.33
35+ 0.93 0.81Y1.07 0.93 0.311 0.81Y1.07
Literacy
Illiterate Reference Reference Reference Reference Reference
Literate 0.87 0.80Y0.95 0.88 0.004 0.80Y0.96
Source of income other than sex work
No Reference Reference Reference Reference Reference
Yes 0.90 0.82Y0.99 0.88 0.010 0.80Y0.97
Current marital status
Currently married Reference Reference Reference Reference Reference
Marriage dissolved 1.50 1.37Y1.65 1.48 G0.001 1.35Y1.63
Never married 1.16 1.02Y1.33 1.15 0.039 1.01Y1.31
Age at sex debut, y
G15 Reference Reference Reference Reference Reference
15+ 0.91 0.83Y0.99 0.91 0.029 0.83Y0.99
Duration in sex work, y
G2 Reference Reference Reference Reference Reference
2Y4 1.26 1.10Y1.43 1.27 G0.001 1.11Y1.44
5Y9 1.48 1.29Y1.69 1.49 G0.001 1.30Y1.70
10+ 1.62 1.40Y1.88 1.64 G0.001 1.41Y189
Place of solicitation
Home Reference Reference Reference Reference Reference
Brothel/Lodge/Dhaba 1.72 1.49Y199 1.73 G0.001 1.50Y2.00
Public places 1.36 1.20Y1.54 1.36 G0.001 1.20Y1.54
Other 1.03 0.81Y1.31 1.05 0.711 0.82Y1.33
Carrying condom
No Reference Reference Reference Reference Reference
Yes 1.20 1.10Y1.31 1.16 0.001 1.07Y1.27
NG/CT‡
Yes 1.35 1.17Y1.56 1.36 G0.001 1.17Y1.57
No Reference Reference Reference Reference Reference
Experienced violence
No Reference Reference Reference Reference Reference
Yes 1.35 1.19Y1.53 1.35 G0.001 1.19Y1.53
Has a nonpaying main partner
No 1.41 1.29Y1.54 1.29 G0.001 1.15Y1.45
Yes Reference Reference Reference Reference Reference
Syphilis serological test result
Negative Reference Reference Reference Reference Reference
Positive 2.33 2.09Y2.60 2.32 G0.001 2.08Y2.59
Consistent condom use with clients
No Reference Reference Reference Reference Reference
Yes 1.19 1.07Y1.32 1.19 0.001 1.07Y1.31
Baseline (round 1) HIV prevalence§ 1.05 1.04Y1.07 1.05 G0.001 1.04Y1.07
Distal variable
Mean age at marriage of girls 0.92 0.85Y0.998 0.93 0.076 0.87Y1.01
Program variables from CMIS¶
FSW coverage in 2006 1.00 0.480 0.99Y1.01
Difference in coverage between
2008 and 2006
1.00 0.201 0.99Y1.01
Interaction between round and
Having a nonpaying partner 1.24 0.010 1.05Y1.45
Difference in coverage between
2008 and 2006
0.995 0.006 0.991Y0.998
Baseline (round 1) HIV prevalence§ 0.98 0.001 0.97Y0.99
(Continued on next page)
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Third, given the potential of antiretroviral therapy (ART)
to decrease HIV transmission,25 the increase in ART coverage be-
tween the study rounds could have been involved in the decrease
in HIV prevalence we observed, whereas it could not been directly
assessed because information on ARTuse byHIV-infectedwomen
was not collected in the IBBA surveys. This favorable impact of
ART on HIV prevalence is, however, unlikely in our study. In-
deed, out of an estimated 2.6 million HIV-infected people in
India, only 6845 received ART in 2005, whereas coverage in-
creased to 140,654 people on treatment (approximately 5% of
all infected people) in 2008 and to 223,223 (approximately 9%
of all infected people) in 2009.26 Antiretroviral therapy coverage
thus remained relatively low until 2008 to 2009, by which time
IBBA surveys among FSWs were completed in all districts. In
addition, as ART improves survival, its expansion could have
first led to an increase in HIV prevalence, despite a reduction in
new HIV cases, as was recently observed in a highly affected
community in South Africa.27 Consequently, if the increase in
ART coverage between the study rounds had any impact on HIV
prevalence trends during this period, it would likely have been to
artificially mask a downward trend.
Finally, the first survey was carried out after more than
1 year of intervention in most districts, and the level of intervention
coverage had already reached relatively high levels at that time; this
could have led to an underestimation of the decrease of HIV prev-
alence between the study rounds and of the association between
increases in program indicators and declines in HIV prevalence.
In conclusion, this study strongly suggests that the Avahan
intervention, where appropriately implemented, had a favorable
impact on HIV prevalence among FSWs in the 4 southern states
TABLE 5. Changes Observed in HIV Prevalence Among FSWs Between the Study Rounds (2005Y2006 and 2008Y2009) at Different
Levels of the Independent Variables Having a Significant Statistical Interaction With the Study Round*, 24 Districts of South India
Factors Having a Significant
Interaction With the Round AOR† 95% CI‡ P
P value of the
Interaction Term
Having a main nonpaying partner 0.012
Yes 0.84 0.72Y0.97 0.02
No 0.68 0.59Y0.79 G0.001
Baseline HIV prevalence§ 0.003
Minimum value (3.2%) 1.00 0.80Y1.25 0.996
1st quartile (11.3%) 0.86 0.74Y0.998 0.047
2nd quartile (14.8%) 0.81 0.71Y0.92 G0.001
3rd quartile (21.5%) 0.72 0.63Y0.81 G0.001
Maximum value (37.3%) 0.54 0.42Y0.69 G0.001
Difference in FSW coverage between
2008 and 2006§
0.008
Minimum value (j8.9%) 0.94 0.77Y1.16 0.564
1st quartile (11.0%) 0.85 0.73Y0.98 0.024
2nd quartile (24.9%) 0.78 0.70Y0.89 G0.001
3rd quartile (56.6%) 0.66 0.57Y0.77 G0.001
Maximum value (106.3%¶) 0.51 0.37Y0.69 G0.001
*The results presented in this table differ slightly from those in Table 4 because here, for the sake of simplicity, we used 3 different models with only
1 interaction variable in each of them (whereas in Table 4, we used 1 model including all the interaction terms); however, the AOR corresponding to
each of the main variable and its interaction with round was similar in the 3 separate models and the model used for Table 4.
†AOR comparing HIV prevalence in round 2 with that in round 1 at different levels of each independent variable interacting with the round (ad-
justed for all the independent variables listed in Table 4).
‡95% CI of the AOR.
§At the district level.
¶Coverage can be more than 100% because the denominator of this indicator is based on the estimate of the size of the FSW population at any
moment in the district, whereas the number of women actually covered in the district could be higher than the denominator in places with high turnover
of FSWs (mean duration of presence of the FSWs in the district of less than 1 year).
TABLE 4. (Continued)
Characteristics
Without Program Variables
and Interaction Terms
With Program Variables and
Interaction Terms
Random Part of the Model
Estimated
Variance
95% CI of
Variance
Estimated
Variance
95% CI of
Variance
Estimated district-level variance of
Round 0.037 0.017Y0.080 0.026 0.011Y0.059
Intercept 0.004 0.000002Y0.035 0.001 Not significantly
different from 0
The random intercept variance decreased from 0.4094 (95% CI, 0.226Y0.741) in the null model to 0.004 (95% CI, 0.000002Y0.035) in the model
with a random effect for the round, but no program variables or interaction terms.
*Multilevel logistic regression model excluding program variables and interaction terms; j2 log likelihood ratio test: W2 = 97.54, P G 0.001.
†Multilevel logistic regression model including program variables and interaction terms; j2 log likelihood ratio test: W2 = 67.26, P G 0.001.
‡Infection by either Neisseria gonorrhoeae or Chlamydia trachomatis.
§HIV prevalence % among FSWs in round 1 of IBBA.
¶ORs for every percentage increase in coverage or one percentage increase in difference in coverage.
CMIS indicates computerized monitoring information system.
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of India covered by the intervention. The triangulation of our
results with those from other approaches used in the Avahan
evaluation5Y8,23 suggests a major overall impact of this program
on the HIV epidemic in southern India. Interventions targeting
most at-risk populations, such as FSWs, should be scaled up in
all countries where specific vulnerable populations contribute
significantly to the spread of HIV.
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Abstract Community mobilization often requires greater
time and resource investments than typical interventions, yet
few evaluations exist to justify these investments. We eval-
uated the added benefit of community mobilization on HIV
prevention outcomes among female sex workers (FSWs)
using a composite measure of volunteer participation in
program committees by FSWs. After adjusting for treatment
propensity, we used multilevel structural equation modeling
(MSEM) to test our program theory. We hypothesized that
stronger community mobilization would be associated with
increased levels of consistent condomuse andwith increased
levels of perceived fairness, mediated by psychosocial pro-
cesses. Community mobilization had an indirect effect on
consistent condomusemediated through social cohesion and
an indirect effect on perceived fairness mediated by collec-
tive efficacy. Our results suggest higher levels of community
mobilization help improve condomuse and reduce perceived
discrimination beyond the effects of the core HIV interven-
tion program. We recommend further testing of this model.
Resumen Movilizacio´n de comunidad requiere ma´s ti-
empo e inversio´n de recursos que una tı´pica intervencio´n,
pero muy pocas evaluaciones existen para justificar estas
inversiones. Se evaluo´ el beneficio de movilizacio´n de
comunidad en la prevencio´n de VIH en sexoservidoras
usando un indicador compuesto de participacio´n de vol-
untarios en comite´s de programa por sexoservidoras. Des-
pue´s de ajustar por propensio´n de tratamiento, se uso´ una
ecuacio´n de mu´ltiple niveles estructural para probar nuestra
teorı´a de programa. Nuestra hipo´tesis es que una mov-
ilizacio´n de comunidad ma´s fuerte estuviese asociada con
un nivel aumentado de uso de condones consistente con
niveles aumentados de imparcialidad percibida, mediada
por procesos psicosociales. Movilizacio´n de comunidad
tuvo un efecto indirecto en el uso de condones consistente
mediado por cohesio´n social y un efecto indirecto en la
percibida imparcial mediado por eficacia colectiva. Nue-
stros resultados sugieren que niveles elevados de mov-
ilizacio´n de comunidad ayudan a mejorar uso de condones
y reducir discriminacio´n percibida ma´s alla´ de los efectos
de la intervencio´n del programa de VIH. Recomendamos
pruebas adicionales de este modelo.
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Introduction
Although most HIV prevention program implementers
recognize that community participation and mobilization is
important to program success, community mobilization as
an intervention strategy usually necessitates greater and
longer term investments of financial and human resources
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than more traditional HIV prevention interventions. While
more traditional, targeted HIV prevention interventions
such as peer education and outreach with condom distri-
bution have shown positive impacts on HIV prevention
behaviors among individuals of high-risk groups [1–3], the
impacts of community mobilization have been less well
documented. Community mobilization seeks to engage
participants in a way that increasingly allows them to make
decisions and shape their own lives [4]. Spurring and
supporting this deepening engagement often requires sig-
nificant human resources and time investments to facilitate
development of decision-making, leadership, and man-
agement skills in marginalized populations. In an era of
increasingly limited resources, funders and policy makers
are particularly keen to see evidence that community
mobilization produces substantially better HIV prevention
outcomes or additional benefits to justify these larger
investments. And, though there is some evidence that
community mobilization improves HIV prevention out-
comes [5–7], how community mobilization works to pro-
duce these outcomes remains virtually unexplored.
Understanding how community mobilization may con-
tribute to program success is complicated by several fac-
tors. First, there is no common definition of community
mobilization—interventions range from community edu-
cation and sensitization to community-led structural inter-
ventions—and effects of such a wide range of interventions
are likely to vary just as widely. Further, few authors have
laid out a conceptual model or program theory that explains
how community participation and mobilization is expected
to lead to specific outcomes: what is the mechanism of
effect? Thus, we lack consensus on what intervention
activities constitute a community mobilization interven-
tion, what a ‘‘mobilized community’’ looks like, and how
that mobilization is expected to result in the desired pro-
gram outcomes. Evaluation is further hampered by the fact
that community mobilization is an inherently complex and
dynamic process that occurs over time, evolving in ways
that may be heavily dependent on the community and the
context in which it is undertaken.
Nevertheless, community mobilization continues to be
an important component of many public health interven-
tions, and has been shown to have an effect on a variety of
sexual, reproductive, maternal, and child health outcomes.
Researchers have found evidence of a significant, positive
impact of community mobilization on reducing child
stunting in Bangladesh [8], reducing neonatal mortality
rates in Nepal [9], India [10], and Malawi [11], and some
evidence for increasing birth planning and emergency
transportation in Bangladesh [12]. Thus, knowledge
gained about how community mobilization works may be
applicable to a variety of sexual, reproductive, maternal,
and child health areas.
Avahan, the India AIDS Initiative funded by the Bill and
Melinda Gates Foundation, works with a number of high-
risk groups in the six Indian states with the highest HIV
prevalence. Avahan funds one or two state lead partners
(SLPs) in each state who then fund and work with hundreds
of local non-governmental organizations (NGOs) to
implement the intervention [13]. Avahan’s scale of reach-
ing nearly 200,000 female sex workers (FSWs) in 83 dis-
tricts across 6 states with a combined population of 300
million [13] along with its work with a large range of high-
risk groups (e.g., FSWs, male clients of sex workers, truck
drivers) has been unparalleled in community mobilization
and HIV prevention. Thus, Avahan provides a unique
opportunity to evaluate the potential added value of a
community mobilization intervention on HIV prevention
outcomes as well as to examine the impact of community
mobilization on additional outcomes that would not be
expected from more traditional, targeted intervention
strategies.
Avahan planners carefully laid out a multi-level popu-
lation impact assessment early on in the program [14]. For
a variety of reasons, however, evaluating the community
mobilization component was not included as part of this
initial impact assessment plan. Early results from the
monitoring data and staff perceptions nevertheless sug-
gested that the community mobilization intervention
activities played a critical role in Avahan: community
members (i.e., members of the high-risk group targeted by
the intervention, in this case FSWs) helped to map high-
risk populations in the districts, advised on key program
decisions like the location of health clinics and drop-in
centers, and worked as peer educators contacting over
70 % of the high-risk population in intervention districts on
a monthly basis [13, 15–17].
The challenge, therefore, was how to design and
implement an evaluation of Avahan’s community mobili-
zation efforts after initial program implementation had
already begun. We chose to use theory-based evaluation
[18]. We articulated a program theory to describe how
Avahan’s intervention spurs and supports the community
mobilization process and how that process leads to
enhanced HIV prevention outcomes and additional bene-
fits, and then developed a phased evaluation plan to test
this program theory (see Galavotti et al. [4] for further
information on the program theory). In this paper, we
present results from the first phase of the evaluation
assessing the added value of community mobilization on
HIV prevention outcomes among FSWs in Andhra Pra-
desh, India.
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Methods
The Model and Hypotheses
The primary goal of Avahan is to reduce HIV infection by
promoting risk reduction behaviors and supporting an
enabling environment among high risk groups. Across Ava-
han, a common core of targeted intervention activities are
implemented including drop-in centers, peer outreach, con-
dom distribution, crisis response and services for sexually
transmitted infections (STIs). The community mobilization
component of Avahan consists of the work to engage sex
workers in program activities, from encouraging participa-
tion in initial community mapping and outreach and mem-
bership in project committees, to facilitating their
management of crisis response teams and their taking lead-
ership roles in formal and informal community based orga-
nizations; the greater the participation, engagement and
ownership of the intervention by the FSWs, the more
‘‘mobilized’’ the community. The goal of this community
participation is to mobilize the community of sex workers so
that they can increasingly make decisions, influence their
environment, and shape their lives in ways that support their
health andwell-being, including prevention ofHIV infection.
Our program theory describes how this participation sets
in motion a number of causal processes (mediators)
through which the intervention ultimately leads to better
program outcomes. These mediating variables reflect the
expanding interpersonal, social and political space that sex
workers inhabit as mobilization unfolds. The process
begins when sex workers claim their identity as sex
workers and begin to see themselves as part of a commu-
nity [19]. This identification is characterized by increased
self-confidence, individual agency (e.g., I can refuse a
client when tired), and self-efficacy. As social cohesion and
connectedness grow, sex workers begin to understand that
they are part of a group that faces common concerns,
experiences and needs [20]. This collectivization is char-
acterized by a strong sense of collective identity, collective
efficacy, agency and action (e.g., FSWs can work together
to achieve goals, stand up for each other), and social
cohesion (e.g., trust, reciprocity, belongingness). (Please
see Galavotti et al. [4] for a more detailed discussion of the
program theory and how the Avahan intervention spurs and
supports the community mobilization process.)
Based on our program theory, we constructed a model
(see Fig. 1) to test the hypothesis that higher levels of
community mobilization would result in increased identi-
fication and collectivization which in turn would lead to
more positive HIV prevention outcomes. This model does
not represent the full program theory as we could only test
those variables in the model for which we could collect
valid data.
Evaluation Design
Our evaluation focused on FSWs in the state of Andhra
Pradesh within a district served by one of Avahan’s
implementing partners.1 Conducting the evaluation in areas
where a single state lead implementing partner (SLP) was
delivering the intervention helped minimize intervention
variation due to implementation style of the SLP; it also
minimized contextual effects that might arise from geo-
graphic and cultural differences across states in India.
To achieve adequate sample size, we sampled 104
geographic clusters within the district and then measured
strength of the treatment (i.e. level of community mobili-
zation) at the cluster level. These clusters were small
geographic units under the responsibility of one outreach
worker (ORW) who served *250 FSWs. This unit then
became the area in which we measured ‘‘strength of
community mobilization’’, as well as our primary sampling
unit for the survey of sex workers. Although all 104 clus-
ters implemented the same core program activities, we
anticipated that the level of community mobilization, i.e.
volunteer participation and engagement of FSWs in those
activities, would vary.
Next, we defined our measure of treatment strength:
level of community mobilization in the cluster. Previous
researchers have shown positive relationships between self-
reported exposure to the program (as a proxy for commu-
nity mobilization) and both psychosocial and behavioral
outcomes [21, 22]. Most recently, a study of Avahan in
Karnataka showed a positive effect of self-reported expo-
sure to the community mobilization intervention on con-
dom use and uptake of HIV/STI services outcomes [23].
However, self-reported measures of treatment exposure are
subject to recall bias, as well as selection bias, since those
who participate may be different from those who do not.
Further, since community mobilization is a community-
level, not an individual-level, intervention, it makes sense
to measure treatment strength at the community rather than
the individual level.
To create an unbiased measure of treatment strength at
the community level, we needed an independent measure
of the level of community mobilization in the cluster.
Although extensive program monitoring data were avail-
able to confirm implementation of intervention activities,
community mobilization is not the activities themselves but
rather the level of participation, engagement and ownership
of the community in those activities. Identifying reliable
measures of ‘‘mobilization’’ that were collected through
routine program monitoring data proved impossible.
Therefore, we collected data from the ORWs responsi-
ble for the defined clusters and validated these data by
1 HIV/AIDS Alliance was the state lead implementing partner.
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reviewing program records (described more in ‘‘Data
Sources and Collection’’ section). Our measure of the
strength of the intervention assessed the level of partici-
pation in specific program committees by volunteer FSWs
(vs. paid staff or paid peers) in a given geographic cluster.
Level of participation is an indicator of interest and
involvement, and volunteer participation suggests an even
greater level of commitment and ownership. We were thus
able to characterize clusters in terms of the strength of the
treatment: community mobilization.
Still, we faced further challenges in the design of the
evaluation. Avahan was designed to be implemented at
scale (saturating districts with the intervention) and no
control sites were planned. Therefore, our only option was
to investigate whether the intervention strength would
exhibit a dose–response relationship to our outcomes of
interest among the ‘‘treated’’ clusters. A vulnerability of
this approach is that selection bias can arise among clus-
ters, since individuals were not randomly assigned to levels
of the intervention—treatment strength in a cluster could
only be observed, not controlled.
The classic strategy for minimizing selection bias is to
employ a randomized controlled design, which is not typ-
ically available for field interventions. To address this
issue, we used a propensity score method to reweight the
original sample such that the pre-intervention confounding
variables were unrelated to level of treatment in the re-
weighted sample. Propensity score methods can be effec-
tive in minimizing selection bias by creating a weighted
pseudo-sample (conditioned on the observed confounders)
which somewhat approximates a randomized design. The
details of this adjustment are further described in the
‘‘Analysis Process’’ section.
We could not use data from previous surveys in the
district as a baseline for our behavioral outcomes and
mediators since those data were collected using a different
sampling frame. Our outcome measures—consistent con-
dom use with clients and perceived discrimination—and
our mediating variables were therefore collected via an
independent survey of FSWs in the same 104 geographic
clusters.
This cross-sectional, dose–response design, using an
independent measure of strength of treatment at the cluster
level, allowed us to explore whether (high) community
mobilization leads to improved program outcomes above
and beyond what would be expected from the core Avahan
HIV interventions (no/low mobilization). Using multi-level
structural equation modeling (MSEM) coupled with pro-
pensity score reweighting to adjust for selection bias, our
approach attempted to simulate a randomized dose–
response trial to estimate non-biased treatment effects.
Data Sources and Collection
Cluster-Level Community Participation Survey (CLCPS)
Because self-reported measures of exposure to, and par-
ticipation in, an intervention program suffer from problems
of recall and social desirability biases that tend to conflate
self-reported program exposure with positive outcomes
(especially when such data are collected within the same
survey), we measured strength of community mobilization
through the CLCPS, which provided a profile of commu-
nity participation within the clusters. ORWs in 104 clusters
were interviewed using a series of questions to measure
community participation in program implementation, pro-
gram management, crisis response, decision-making, and
program activities. Data ranged from information about
proportion of community members planning, implementing
and overseeing program activities, to governance pro-
cesses, leadership and ownership. These variables served as
the basis for a composite intervention strength variable
characterized by the level of community participation in
each cluster. We validated the information provided by the
ORWs through structured interviews with peer educators
and ORWs responsible for the cluster and detailed reviews
Independent variable
Strength of 
community 
mobilization
Mediators
Identification
variables
Collectivization
variables
Dependent Variables
Consistent 
condom use
Perceived 
discrimination
LEVEL: Cluster
SOURCE: Cluster-level 
Community Participation 
Survey (CLCPS)
LEVEL: Individual 
SOURCE: Behavioral 
Tracking Survey-IV 
(BTS-IV)
LEVEL: Individual
SOURCE: Behavioral 
Tracking Survey-IV 
(BTS-IV)
Fig. 1 Model for evaluation of community mobilization: level and source of data for key constructs
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of organizational documents such as meeting minutes,
micro-planning documents detailing monthly outreach
contacts, organizational by-laws, and annual reports. The
data collection tool and process for the CLCPS were based
on a detailed participatory monitoring tool being used in a
select number of Avahan districts [24].
Behavioral Tracking Survey (BTS-IV)
In the same sample of 104 clusters where the CLCPS was
conducted, individual FSWs were randomly sampled for
participation in a BTS-IV using a two-stage sampling
procedure. In the first stage, a fixed number of hotspots
within each cluster were selected via the proportion to
population size (PPS) procedure. In the second stage, we
selected participants using either conventional cluster
sampling from non-public places (e.g., brothels) or time-
location cluster sampling from public places (e.g., streets,
parks, highways). We collected information on the number
of FSWs per hotspot and the times when they gathered for
sex work in order to weight the sample. More detail on the
sampling process for this survey has been published else-
where [25]. A total of 1,986 FSWs participated in the BTS-
IV, of 2,389 sampled, for an unweighted response rate of
83.1 %.
The BTS survey has been used across Avahan and
modified several times over the last few years. Previous
rounds of the BTS in Andhra Pradesh were conducted
using a different sampling frame and thus not useful for
purposes of this evaluation; however, we did modify and
use the tool for this survey. The BTS measures demo-
graphics, socioeconomic situation, sex work history, con-
dom use, perceptions of sex worker solidarity and efficacy,
participation in FSW organizations and events, and self-
reported exposure to the intervention. For the BTS-IV, we
added a number of variables specific to this evaluation,
including time since first exposed to the Avahan inter-
vention, self-efficacy scales for condom use and for service
utilization, contraceptive use, a social cohesion scale val-
idated for use with sex workers [26], and a validated
depression measure [27].
Ethical Considerations
The overall study design and questionnaires were reviewed
and approved by the institutional review boards of Family
Health International and the Karnataka Health Promotion
Trust. Oral consent was obtained from all respondents prior
to participation in the interview, and steps were taken to
ensure their confidentiality. For ethical reasons, only those
FSWs who were at least 18 years of age were interviewed.
No names or addresses were recorded on the question-
naires. Participants were not provided any compensation
for their time in the study but were referred to local project
services run by the SLP in the district.
Measures
Treatment Variable
A high rate of community (FSW) volunteers serving on
intervention planning, implementation and oversight com-
mittees is a critical indicator of community mobilization.
Thus, strength of community mobilization was calculated
as the average percentage of volunteer FSWs participating
on seven program-related committees within the cluster, as
compared to the total committee membership (i.e. the ratio
of volunteers to volunteers plus paid staff).
Dependent Variables
We measured HIV prevention as consistency of condom
use with both occasional and regular clients by FSWs in the
cluster. We also tested a second outcome variable, per-
ceived discrimination in a variety of public places (reverse
coded as perceived fairness), as a measure of an enabling
environment conducive for HIV prevention.
Mediating Variables
Indicators for identification included claiming identity as a
sex worker, individual agency to refuse clients when tired
and to make decisions about one’s own life, self-efficacy
for condom use with clients, self-efficacy for service
utilization, self-confidence in obtaining condoms and in
giving advice, and mental health. Indicators for collectiv-
ization included collective identity of attending events
where one could be identified as a FSW, collective efficacy
for FSWs working together to solve problems and for
FSWs working together to achieve goals, collective agency
for standing up for those in need, collective action of FSWs
working together to demand entitlements, and social
cohesion among FSWs in the cluster. Table 1 provides
greater detail on our variables and their sources.
Analysis Process
Treatment Propensity Adjustment
Due to the potential bias associated with nonrandom
selection of FSWs into clusters with varying levels of
community mobilization, we employed a propensity score
methodology to reweight the data. Studies have shown that
propensity methods can remove up to 90 % of the bias
resulting from observable confounders [28, 29]. We
therefore identified 18 confounders that might influence
756 AIDS Behav (2014) 18:752–766
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selection into clusters and the outcomes of interest. Con-
founding variables were selected a priori following
guidelines provided by Yanovitzky et al. [30]. Before data
collection, researchers asked subject matter experts famil-
iar with the target population and prior empirical evidence
to identify those variables that might influence both an
individual’s selection into the program cluster as well as an
individual’s outcomes. A final set of demographic char-
acteristics expected to be stable before program interven-
tion and unlikely to be influenced by the intervention were
included in the survey during data collection. This set of
variables was then used during propensity modeling to
estimate an individual’s probability of selection into
treatment quintile. The variables included demographics
Table 1 Type, description, and source of variables (weighted means and percentages)
Variable Description Items (?) N Min Max Mean SE Source
Treatment variable
Strength of community
mobilization
Average % of unpaid FSWs serving on seven
committees in cluster
1 (–) 104 0.17 0.73 0.45 0.01 CLCPS
Identification mediators
Claim identity Willingness to self-identify as a FSW 2 (0.62) 1,943 1.0 4.0 2.90 0.04 BTS-IV
Self-confidence 1 Confidence in obtaining condoms 1 (–) 1,943 1.0 4.0 2.47 0.07 BTS-IV
Self-confidence 2 Confidence in giving advice/opinions 2 (0.66) 1,943 1.0 4.0 2.59 0.04 BTS-IV
Self-efficacy 1 Self-efficacy for condom use with clients 3 (0.77) 1,943 1.0 4.0 2.71 0.03 BTS-IV
Self-efficacy 3a Self-efficacy for service utilization 2 (0.83) 1,943 1.0 4.0 2.61 0.05 BTS-IV
Individual agency 1 Turning away clients if tired 1 (–) 1,940 0.0 3.0 0.99 0.06 BTS-IV
Individual agency 2 Autonomy for personal actions 7 (0.87) 1,943 0.0 1.0 0.67 0.02 BTS-IV
Mental health Mental health (depression reverse coded) 2 (0.88) 1,943 1.0 4.0 2.98 0.07 BTS-IV
Collectivization mediators
Collective identity Attended a public event in last 6 months
where could be identified as a FSW
1 (–) 1,943 0.0 1.0 0.67 0.03 BTS-IV
Collective efficacy 1 FSWs would work together if problem
affected the group
1 (–) 1,943 1.0 4.0 2.56 0.07 BTS-IV
Collective efficacy 2 FSWs work well together for specific goals 4 (0.75) 1,942 0.0 3.0 1.96 0.03 BTS-IV
Collective agency Negotiated or stood up for FSW in need 4 (0.76) 1,943 0.0 1.0 0.38 0.02 BTS-IV
Collective action FSWs come together to demand entitlements 7 (0.80) 1,943 0.0 1.0 0.15 0.02 BTS-IV
Social cohesion Sharing issues, relying on fellow FSWs 12 (0.69) 1,943 1.3 4.0 3.00 0.04 BTS-IV
Outcome variables
Condom use with
clients, continuous
Mean frequency of condom use with regular
clients and occasional clients (1 = never to
4 = always)
2 (0.77) 1,943 1.0 4.0 3.51 0.03 BTS-IV
Condom use with
clients, categorical
Low 349 20.46 % 1.76 BTS-IV
Medium 409 18.59 % 1.73
High 1,185 60.95 % 2.43
Perceived
discrimination
FSWs perception of discrimination in public
places, such as hospitals, bank, and post
offices (reverse coded into perceived
fairness)
4 (0.80) 1,943 1.0 4.0 2.66 0.04 BTS-IV
Cluster-level confounder variables
Length of intervention Months since intervention started in the cluster 1 (–) 104 25.0 111.0 54.50 2.09 CLCPS
FSW density Estimated density of FSWs per kilometer in
cluster
1 (–) 104 10.0 243.0 64.74 4.27 CLCPS
a Indicates variable only used in models of perceived discrimination
?Full sample (n = 1,986) unweighted Cronbach’s alpha
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such as age, marital status, education, income, living and
work situations, and number of children.
The confounders were used in separate and combined
multinomial logistic regressions to predict treatment
quintile as the dependent variable (clusters were ordered by
strength of community mobilization to form these quin-
tiles). The inverse of an individual’s predicted probability
of being in a treatment quintile (given the full set of con-
founders) was used to reweight the sample. The sample
was trimmed to remove 43 observations with very low
probabilities (\5 %) so these cases would not have outsize
influence on model results [31]. The multinomial logistic
model was then retested with the propensity-weighted data.
None of the confounders were significantly related to
treatment after reweighting, suggesting that the propensity
adjustment successfully removed the effect of these vari-
ables as significant sources of bias in the analyses (see
Table 2).
MSEM
Our model hypothesized that stronger community mobili-
zation would influence psychosocial variables (indicative
of identification and collectivization), and that changes in
these mediators would be associated with positive HIV-
prevention outcomes. The two cluster-level outcomes
were: (1) degree of consistent condom use with clients and
(2) level of perceived discrimination. Since the strength of
community mobilization (measured by the percentage of
volunteer FSW participation on committees) was imple-
mented and measured at the cluster level, our analysis
necessarily focuses on cluster-level impacts. Stated another
way, strength of community mobilization could not have
effects at the individual (within-cluster) level since all
members of a cluster are assigned the same community
mobilization strength value. During the multi-level mod-
eling process, individually measured variables are sepa-
rated into within- and between-level variance components;
the influences of community mobilization strength are
evaluated on these between-level components (analogous
to mean rates by cluster).
Models also included two cluster-level covariates, the
geographic ‘‘density’’ of FSWs in each cluster (per square
kilometer) and the time since the cluster intervention
began. In this way we tried to ensure that the estimated
effect of increased community mobilization was not con-
flated with the age of the program or the relative density of
the target population.
Given the set of psychosocial scales, modeling pro-
ceeded in steps to keep the number of estimated parameters
from exceeding the total number of clusters (n = 104).
First, the identification variables (scales for claiming
identity, individual agency, self-efficacy, self-confidence,
and mental health) were tested as mediators of community
mobilization strength for each outcome. Second, the col-
lectivization variables (scales for collective identity, col-
lective efficacy, collective agency, collective action, and
social cohesion) were examined as mediators. Lastly, the
significant mediators identified during the first two steps
were retained in a combined model in order to estimate a
final model for each outcome (see Fig. 2).
This reduced set of identification and collectivization
scales was then used to estimate the final models for levels
of consistent condom use and perceived discrimination
among clusters. Our multilevel path analysis (MSEM with
observed rather than latent variables) assumed fixed slopes
and random intercepts across the clusters. Mplus version
6.12 [32] was employed to analyze these data, which
enabled the simultaneous estimation of parameters for a
Table 2 Significance of individual-level confounders from multiple
regression predicting participation, before and after propensity
adjustment, BTS-IV (original sample n = 1,986; trimmed sample
n = 1,943)
Original
Sample—
Participation %
regressed on
confounders
Propensity—
Adjusted,
Scaled,
Trimmed
Sample
Variable df Wald
F value
p Wald
F value
p
Age in years 1 4.76 0.03* 0.54 0.46
Age at first sex 1 5.48 0.02* 0.77 0.38
Years of education 1 4.93 0.03* 0.49 0.48
Years in sex work 1 6.26 0.01* 0.64 0.43
Marital status 3 1.80 0.15 0.33 0.81
Current living situation 3 1.29 0.28 0.27 0.85
Environment for sex work 2 0.29 0.75 0.15 0.86
Frequency of travel for sex
work
2 2.48 0.09 0.38 0.68
Number of places conduct
sex work in district
2 9.08 0.00** 1.19 0.31
Number of places conduct
sex work outside district
2 3.07 0.05 0.36 0.70
Sources of income 2 0.46 0.63 0.11 0.89
Own a cell phone 1 0.04 0.84 0.00 1.00
Type of location for sex
work
3 2.49 0.06 0.22 0.88
First sex work experience
was coerced
1 1.13 0.29 0.99 0.32
Know someone with HIV 1 0.02 0.89 0.21 0.65
Currently in debt 1 18.36 0.00** 0.58 0.45
Has children 1 2.34 0.13 1.00 0.32
Has school-aged children 1 3.51 0.06 1.47 0.23
* p\ 0.05, ** p\ 0.01
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weighted two-level analysis with cluster-level mediation
[33].
Results
Of the 1,986 FSWs who participated, over half were cur-
rently married (57 %) and most had children (81 %).
Despite most participants having a source of income in
addition to their sex work (78 %), a large majority were in
debt (85 %). Over half worked in an urban environment
(53 %). With regards to stability of work environment,
approximately two-thirds never traveled for work (61 %)
and only conducted sex work in the district in which they
were interviewed (71 %). A large majority of participants
also personally knew someone living with HIV (84 %).
Table 3 provides additional information on background
characteristics of the participating individuals.
Even though a single SLP led implementation in all
clusters, strength of community mobilization varied con-
siderably across clusters. The rate of participation by vol-
unteer FSWs on program committees within the cluster
(strength of community mobilization) ranged from 17 to
73 %, with an average of 45 % across the clusters.
Overall, our scales measuring the identification and
collectivization mediators had good reliability (see
Table 1) and indicate a sense of identification and collec-
tivization among the population. In the full, unweighted
sample, FSWs were generally willing to self-identify as a
sex worker—78.5 % strongly agreed or agreed that they
were not ashamed to say they are a sex worker in meetings
with other sex workers and 79.1 % strongly agreed or
agreed that they were not ashamed to tell a social worker or
health worker in their community that they are a sex
worker. The women reported strong self-efficacy for their
ability to use condoms with clients but slightly less confi-
dence in their ability to utilize reproductive health services.
Over 60 % felt very or completely confident that they
could use condoms even when a client gets angry (61.4 %)
or when a client offers more for sex without a condom
(64.1 %), while only 55.4 % felt very or completely con-
fident in their ability to use condoms with clients if they
themselves had been using alcohol or drugs. Only 45.7 %
felt very or completely confident in their ability to go to a
government health clinic for reproductive health services if
they thought the health workers would treat them poorly,
and only 41.9 % felt very or completely confident in their
ability to do so if the health workers knew they were a sex
worker.
The women reported a sense of autonomy in making
personal decisions. They did not need permission from
someone else for going to a movie (66.5 %), purchasing
Fig. 2 Estimated path model (cluster level). All mediators were allowed to correlate freely in the model; these curved paths are not illustrated for
clarity
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new clothes (72.0 %) or participating in NGO activities
(82.5 %). Likewise, they did not need permission to use
contraception (68.0 %) or go to the doctor (69.4 %). Only
18.7 % reported usually or always turning away clients
when tired, however. Just over a quarter reported feeling
down, depressed or hopeless more than half the days over
the past 2 weeks (26.9 %).
On the whole, FSWs reported a strong sense of collec-
tivization amongst themselves. Over half the women
attended a public event over the past 6 months in which
they could be identified as a sex worker (55.7 %). In a
12-item measure of social cohesion on a 4-point scale from
strongly disagree to strongly agree, women generally felt
they could share with and rely on fellow sex workers for
support (m = 2.96). Nearly half of the women (46.8 %)
also reported that most or all FSWs would work together to
address a problem that affected some or all the group. Over
half felt very or completely confident that FSWs would
work together to keep each other safe from harm (58.5 %),
increase condom use with clients (81.8 %), speak up for
their rights (70.6 %), and improve their lives (65.6 %).
Furthermore, nearly half reported negotiating with or
standing up to a police officer (42.6 %) or a madam or
broker (42.6 %) during the past 6 months in order to help a
fellow sex worker. Fewer women reported actually coming
Table 3 Demographic characteristics of survey sample, weighted
(n = 1,986)
Continuous Mean (SE)
Age in years 29.19 (0.18)
Age at first sex 24.79 (0.18)
Years in sex work 4.11 (0.12)
Years of education (illiterate = -1) 3.40 (0.19)
Categorical % (SE)
Marital status
Never married 9.16 (1.15)
Currently married 57.08 (2.16)
Deserted/separated/divorced 19.93 (1.30)
Widowed 13.83 (1.27)
Current living situation
Living alone 14.06 (1.30)
Living with spouse 43.11 (2.04)
Living with M/F partner/friend/colleague/other FSW 10.50 (1.19)
Living with family 32.33 (1.87)
Environment for sex work
Urban 53.23 (3.04)
Semi-urban 21.86 (2.85)
Rural 24.91 (3.16)
Frequency of travel for sex work
Does not travel 60.93 (2.48)
A few times per year 16.17 (1.87)
Monthly or more 22.90 (2.56)
Number of places conduct sex work in district
Missing/none 62.02 (2.53)
1–2 6.59 (0.82)
3 ? 31.39 (2.62)
Number of places conduct sex work outside district
Missing/none 70.93 (2.27)
1–2 20.69 (1.97)
3? 8.38 (1.22)
Sources of income
Only sex work 21.86 (2.30)
Sex work plus day laborer 41.61 (2.06)
Sex work plus domestic help/sell veg or
flowers/student/bar/salon/other
36.53 (1.83)
Own a cell phone
No 79.41 (2.18)
Yes 20.59 (2.18)
Type of location for sex work
Brothel/bar/hotel/dhaba/highway 7.68 (1.38)
Table 3 continued
Categorical % (SE)
Street 44.99 (2.46)
Home 9.95 (1.53)
Phone solicitation/other 37.38 (2.65)
First sex work experience was coerced
No 87.75 (1.45)
Yes 12.25 (1.45)
Know someone with HIV
No 16.45 (2.23)
Yes 83.55 (2.23)
Currently in debt
No 14.71 (1.65)
Yes 85.29 (1.65)
Have children
No 18.68 (1.41)
Yes 81.32 (1.41)
Have school-aged children
No 28.40 (2.08)
Yes 71.60 (2.08)
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together, however, to demand access to entitlements such
as voter ID cards (13.2 %), ration cards (14.2 %), or health
insurance (17.3 %).
Consistent Condom Use
Consistency of condom use with clients (occasional and
regular) was operationalized as a three-category ordinal
variable from low to high. Sixty-one percent of the pro-
pensity weighted sample reported high consistency of
condom use, meaning they used condoms at every sex act
with both regular and occasional clients. Condom use
consistency had an intraclass correlation (ICC) of 0.18,
indicating about 18 % of the variance occurred at the
cluster level. This degree of cluster-level variation is con-
sistent with other community and school intervention
studies, which commonly have ICCs in the 0.05–0.20 range
[34–36].
For our model, the two cluster-level covariates (duration
of the Avahan program and density of FSWs in each
cluster) were constrained to be independent of the cluster-
level predictor and mediator components. Mediator com-
ponents were freed to correlate at both the between- and
within-cluster level. Tested models were thus nearly sat-
urated, producing a close fit to the data as would be
expected (Tucker-Lewis index = 1.00, RMSEA = 0.002,
SRMRwithin = 0.00, SRMRbetween = 0.00).
Strength of community mobilization was positively
associated with psychosocial mediators of identification
and collectivization at the cluster level, including:
increased self-confidence for advice/opinion giving
(b = 0.76, SE = 0.39, b = 0.23, p\ 0.05), increased
collective identity (b = 1.11, SE = 0.45, b = 0.40,
p\ 0.05), increased collective efficacy for working toward
specific goals (b = 1.35, SE = 0.43, b = 0.35, p\ 0.01),
and increased social cohesion (b = 0.57, SE = 0.15,
b = 0.36, p\ 0.01). Social cohesion was positively rela-
ted to increased rates of consistent condom use with clients
at the cluster level (b = 2.85, SE = 0.97, b = 0.85,
p\ 0.01). There was a significant indirect effect of com-
munity mobilization on consistent condom use mediated
through social cohesion (b = 1.63, SE = 0.75, b = 0.31,
p\ 0.05); yet the relatively high standard error for the path
from social cohesion to consistent condom use would
suggest that this link be interpreted cautiously (Fig. 3).
None of the other hypothesized mediators were significant,
and no direct effect of community mobilization strength on
the degree of consistent condom use was found.
Perceived Discrimination
Perceived discrimination was reverse coded, and renamed
perceived fairness. It was operationalized as a 4-item
composite variable (Cronbach’s a = 0.80) on a 4-point
scale representing perceptions of being treated not at all
fairly to completely fairly in public places. Perceived
fairness had an ICC of 0.37, indicating that about 37 % of
the variance in perceived fairness occurred at the cluster
level. The model again had a close fit to the observed data
given the unconstrained correlations among mediator
components (Tucker-Lewis index = 1.00, RMSEA =
0.001, SRMRwithin = 0.00, SRMRbetween = 0.00).
As in the model for condom use, strength of community
mobilization was positively associated with self-confidence
for advice giving (b = 0.76, SE = 0.39, b = 0.23,
p\ 0.05), collective identity (b = 1.11, SE = 0.45,
b = 0.40, p\ 0.05), and social cohesion (b = 0.57,
SE = 0.15, b = 0.36, p\ 0.01) (Fig. 4).
Strength of community mobilization also had a positive
effect on collective efficacy (b = 1.35, SE = 0.43, b = 0.35,
p\ 0.01) which was itself related to levels of perceived
fairness (b = 0.86, SE = 0.15, b = 0.77, p\ 0.01). This
yielded a significant mediated effect of community mobili-
zation on perceived fairness through collective efficacy
(b = 1.16, SE = 0.43, b = 0.27, p\0.01). None of the
other psychosocial variables mediated the relationship
between community mobilization and perceived fairness.
Discussion
Community mobilization is a component of many HIV
prevention programs, and yet little research has been done
to evaluate whether or not it significantly contributes to
improved outcomes, and, if so, what the mechanisms of
effect are. In this study, we demonstrate the added value of
community mobilization on key outcomes in an HIV pre-
vention intervention for FSWs. All clusters received the
same core intervention activities, yet the level of commu-
nity mobilization varied widely across clusters, and clusters
with stronger community mobilization had more positive
HIV prevention outcomes. Not only do we show improved
outcomes in geographic clusters with a higher level of
community mobilization, but we begin to untangle the
mechanism of effect, i.e. how the intervention works
through key psychosocial factors of identification and
collectivization that are influenced by mobilization.
We used a number of psychosocial scales to measure the
processes of identification and collectivization within the
FSW population. Many of our scales showed good reli-
ability in this population, including those for self-efficacy,
individual agency, social cohesion, mental health, collec-
tive efficacy, collective agency and collective action.
To our knowledge, this is the first time the previously
validated 2-item depression screener [27] has been used
with this population, and it showed strong reliability in our
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sample (Cronbach’s a = 0.88). Interestingly, the FSWs in
our study reported relatively low levels of depression
(m = 2.98 reverse coded, range 1.0–4.0), compared to a
recent study from Goa, India in which 19 % of FSWs
surveyed reported attempting suicide within the past
3 months [37]. Although our results cannot confirm this,
we believe that community mobilization may provide some
protective effects on mental health among FSWs, specifi-
cally through increasing social cohesion. The social cohe-
sion scale we adapted [26] showed slightly lower reliability
in our sample (Cronbach’s a = 0.69) than in the original
Lippman study (Cronbach’s a = 0.81); however the FSWs
from Andhra Pradesh, India in our study reported higher
levels of social cohesion (m = 2.96) than did FSWs in
urban Brazil (m = 1.55).2 This higher level of reported
social cohesion may reflect the success of the Avahan
community mobilization intervention in building a sense of
trust, belongingness, and reciprocity among FSWs.
In both our models of consistent condom use and of
perceived fair treatment in public places, the mediation
effects that were observed both occurred through collec-
tivization type variables: greater social cohesion was
associated with increased consistency of condom use, and
increased collective efficacy was associated with higher
levels of reporting being treated fairly in public places. Our
models suggest that these variables may be an important
part of the mechanism through which community mobili-
zation produces added value to intervention outcomes.
Further disentangling the mechanisms by which commu-
nity mobilization works to enhance outcomes is vital to
improving HIV prevention programming.
Our study is the first to develop an independent measure
of community mobilization strength in order to test the
relationship between community mobilization and HIV
prevention outcomes, including individual perceptions of
discrimination in various public settings and consistent
condom use with clients. We created a measure of com-
munity mobilization—ratio of volunteer FSW participation
on program committees—that we believe indicates a dee-
per level of engagement with and investment in the inter-
vention than simply numbers of participants in program
activities. Despite confining this first phase of our evalua-
tion to a specific region within one state, served by a single
Fig. 3 Cluster-level path model results for condom use with clients.
Only significant paths shown; mediators were allowed to correlate
freely in the model; curved paths are not shown for clarity.
Regression estimates are reported as: unstandardized regression
coefficient (standard error), standardized regression coefficient,
p-level. Solid paths indicate significant effects (p\ 0.05). Darker
solid paths represent significant mediated (indirect) effect
2 Calculated from reported mean sum divided by reported number of
items.
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implementing partner responsible for the same set of core
intervention activities within the clusters, the level of
community mobilization varied widely.
Using an independent measure of community mobiliza-
tion strength and adjusting for potential bias due to non-
random distribution of participants into clusters with vary-
ing levels of treatment, model results suggest that Avahan’s
community mobilization intervention does have positive
indirect effects on FSW rates of consistent condom use and
perceived discrimination above and beyond what would be
expected due to the core interventions. The effects of
community mobilization appear stronger for the enabling
environment outcome of perceived discrimination, a social
environmental characteristic, than for consistent condom
use, an individual-level behavior. Since 37 % of the vari-
ance in perceived discrimination exists at the cluster-level
versus only seventeen percent for consistent condom use,
there was less variance in consistent condom use available
at the cluster level to be explained by our model.
Given the intensity of Avahan’s targeted intervention
activities, including community outreach and condom
distribution, it is reasonable to expect that those
interventions (outreach and condom distribution) would
have a more profound effect on condom use than would
high levels of engaged participation in the program (i.e.
community mobilization). Still, community mobilization
aims to help FSWs become more able to make decisions,
influence their environment, and shape their lives in health
enhancing ways, so we would expect some effect on con-
dom use. The mediating influence of social cohesion on
condom use appears to represent that effect, suggesting that
a greater sense of belonging, trust and reciprocity among
sex workers supports the use of condoms.
As predicted in our model, mediation effects occurred
through the collectivization variables of social cohesion and
collective efficacy for working together towards common
goals, suggesting an important role for these constructs in
producing positive program effects. The importance of
collectivization is consistent with other studies of Avahan
that show collective identity, efficacy, and agency associ-
ated with consistent condom use [21, 23, 38].
Still, our model of how community mobilization works
to produce better outcomes is only partially validated. We
predicted that community mobilization would catalyze a
Fig. 4 Cluster-level path model results for perceived fairness. Only
significant paths shown; mediators were allowed to correlate freely in
the model; curved paths are not shown for clarity. Regression
estimates are reported as: unstandardized regression coefficient
(standard error), standardized regression coefficient, p-level. Solid
paths indicate significant effects (p\ 0.05). Darker solid paths
represent significant mediated (indirect) effects
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process of identification as a sex worker and increase self-
efficacy and agency. Although the intervention was posi-
tively associated with these identification variables, they
did not mediate the relationship between strength of com-
munity mobilization and consistent condom use or per-
ceived discrimination. This suggests that change in the
degree of identification may be necessary to change col-
lectivization but not sufficient alone for influencing posi-
tive outcomes at the cluster level. Interestingly, while
strength of the community mobilization intervention was
positively related to collective identity, collective efficacy,
and social cohesion, there was no significant relationship
between strength of the intervention and measures of tak-
ing action on behalf of one another—collective agency and
collective action. Perhaps these effects will emerge over
time.
Our findings suggest that community mobilization may
contribute to the success of Avahan by increasing the
degree of social cohesion among FSWs which in turn
increases rates of consistent condom use with clients.
Community mobilization is also positively associated with
levels of collective efficacy among FSWs, which in turn is
associated with increased perceptions of fair treatment in
public places such as banks, hospitals, and post offices.
Limitations
Drawing from our program theory, we conducted a cross-
sectional evaluation of model constructs for which we were
able to construct valid measures. Not all of our measures
fully captured the constructs of interest, however. For
example, our measure of strength of community mobili-
zation assessed level of volunteer participation of the
FSWs in program committees as an indication of FSWs
participation, engagement, commitment and ownership of
the program—key characteristics of a ‘‘mobilized com-
munity’’. Other measures of mobilization, such as the
length and type of participation in the program (e.g. as an
office holder), frequency of participation, and success of
the various program committees in effecting change in the
community, are not captured by our measure. Finally,
though we weighted the sample to account for the time-
location sampling procedures and the inverse propensity
score weighting adjusted for bias associated with the 18
variables we identified, we cannot adjust for potential bias
from unmeasured sources.
Future Directions
Much has beenwritten aboutAvahan recently. A population-
level assessment estimated that Avahan averted over
100,000 HIV infections in India from 2003 to 2008 [39], and
a more recent study suggests that infections averted are
linked to large increases in condom use since implementa-
tion of Avahan [40]. Other studies have found associations
between self-reported program exposure to Avahan and
condom use within a single district in Andhra Pradesh, India
[21, 22, 41]. We took a new approach to evaluating the
program by focusing on the added value of community
mobilization, asmeasured independently at the cluster-level.
Because community mobilization is both time and
resource intensive, we believe it is important that programs
explicitly evaluate the value added, even though this is
difficult. Many believe that community mobilization
improves program outcomes and long-term sustainability
of those outcomes, but an evidence-base to support these
assumptions must be established. As one part of building
this evidence-base, our model of the relationship between
community mobilization strength and HIV prevention
outcomes should be validated across other SLPs in Avahan
and across the different target populations of the program.
To better understand the mechanisms by which com-
munity mobilization enhances health outcomes (not just
HIV prevention) and which intervention components are
most essential for, and efficient at, spurring community
mobilization, future interventions should plan carefully for
the evaluation of the community mobilization process and
outcomes, including the collection of baseline and non-
intervention area data. Furthermore, more robust measures
of community mobilization need to be developed. Mea-
sures of empowerment that include changes in relationship
dynamics between community members and power hold-
ers, and more nuanced measures of participation and con-
fidence in ability to influence power holders, would all
enhance our understanding of how community mobiliza-
tion works. We look forward to future investigations in
these areas.
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Exploring the population-level impact of antiretroviral
treatment: the influence of baseline
intervention context
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Objective: To compare the potential population-level impact of expanding antiretro-
viral treatment (ART) in HIV epidemics concentrated among female sex workers (FSWs)
and clients, with and without existing condom-based FSW interventions.
Design: Mathematical model of heterosexual HIV transmission in south India.
Methods: We simulated HIV epidemics in three districts to assess the 10-year impact of
existing ART programs (ART eligibility at CD4þ cell count �350) beyond that achieved
with high condomuse, and the incremental benefit of expandingARTby either increasing
ART eligibility, improving access to care, or prioritizing ART expansion to FSWs/clients.
Impact was estimated in the total population (including FSWs and clients).
Results: In the presence of existing condom-based interventions, existing ART pro-
grams (medium-to-good coverage) were predicted to avert 11–28% of remaining HIV
infections between 2014 and 2024. Increasing eligibility to all risk groups prevented an
incremental 1–15% over existing ART programs, compared with 29–53% when
maximizing access to all risk groups. If there was no condom-based intervention,
and only poor ART coverage, then expanding ART prevented a larger absolute number
but a smaller relative fraction of HIV infections for every additional person-year of ART.
Across districts and baseline interventions, for every additional person-year of treat-
ment, prioritizing access to FSWs was most efficient (and resource saving), followed by
prioritizing access to FSWs and clients.
Conclusion: The relative and absolute benefit of ART expansion depends on baseline
condom use, ART coverage, and epidemic size. In south India, maximizing FSWs’
access to care, followed by maximizing clients’ access are the most efficient ways to
expand ART for HIV prevention, across baseline intervention context.
 2014 Wolters Kluwer Health | Lippincott Williams & Wilkins
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Introduction
The clinical benefits of antiretroviral treatment (ART)
soon after HIV infection has led some high-income
countries to recommend ARTwhen CD4þ cell counts
fall below 500 cells/ml or immediately after diagnosis
[1,2]. Evidence of the preventive benefits of viral
suppression within partnerships also supports early
ART initiation to prevent HIV spread [3]. As a result,
international guidelines recently changed the ART
eligibility from CD4þ cell count 350 cells/ml or less to
CD4þ cell count 500 cells/ml or less (herein referred to as
CD4þ cell �350 or CD4þ cell �500), while continuing
to advocate for expanded access to screening and pre-
ART care [4]. However, when faced with finite (and
often diminishing) resources, low-income and middle-
income countries must consider how best to maximize
the preventive potential of ART for their local context
and improve on their existing HIV prevention strategies
[5]. For example, could prioritized ARTexpansion to key
populations be an efficient strategy [6]? The recent
guidelines noted a general lack of evidence to support
prioritizing eligibility or access to key populations [4].
Since then, one modeling study found that prioritized
eligibility for key populations could be highly effective
and cost-effective, but this strategy remains under-
researched, even in concentrated HIV epidemics [7].
South India’s heterosexual HIV epidemics are driven
largely by commercial sex, but vary in epidemic size
and in the nature of sex work (including rates of turnover)
[8–12]. Many regional epidemics are now declining due
to condom-based, targeted female sex worker (FSW)
interventions [13–18]. But their reach varies across south
India, and self-reported condom use among FSWs ranged
from 32 to 98% in 2007 [10,15,16,19–23]. A simul-
taneous, though slower roll-out of ART also began in
2004, and eligibility criteria changed from CD4þ cell
count of 250 or less to CD4þ cell count of 350 or less in
2012 [14]. Although an estimated 19.1% of India’s
2.3 million adults with HIV are currently on ART (as of
January 2012) [13], treatment coverage by 2010 varied
between 4 and 30% in the state of Karnataka [24]. Pre-
ARTand ART care is delivered uniformly to all segments
of society within the public healthcare system, but
HIV screening is prioritized for FSWs via referral for
6-monthly screening in the targeted intervention
program [13,15,16]. Thus, in several states, HIV screen-
ing among FSWs is higher than in the overall population
[15,16]. For example, in Belgaum, a district in the south
Indian state of Karnataka, 74% of HIV-negative FSWs
were screened for HIV in 2010, whereas only 8.0%
of HIV-negative general population women had ever
received an HIV test by 2010 [25]. Like condom use, rates
of 6-monthly HIV testing among FSWs vary widely
across south Indian states, from 6.7 to 57% [15,16]. The
extent to which sex work turnover and baseline condom
use influence CD4þ cell distribution and eligibility across
risk groups, and thereby influence the future impact of
the existing ART program, remains unknown. Given that
baseline ART coverage vary across districts, its influence
on the future impact of expanding ART strategies in
south India also requires study.
In this article, we simulate HIV epidemics from three
representative but distinct regions of Karnataka to
examine the potential impact of the existing ART
program (medium-to-good ART coverage, CD4þ cell
eligibility �350) beyond that achieved by existing
condom-based interventions. We then estimate the
incremental benefit of expanding ART with strategies
that include changing CD4þ cell eligibility criteria (from
�350 to �500, or to any CD4þ cell count); increasing
access to care (maximize HIV screening, linkage, and
retention in pre-ART care); and prioritizing expansion to
FSWs or FSWs and clients. A systematic examination of
ART impact across settings with different epidemic
contexts and existing interventions will provide decision-
makers with more nuanced evidence to support alternate
ART strategies.
Methods
Study setting
As of 2009, Karnataka had a population of 53 million
adults over age 15, including an estimated 244 000 people
living with HIV, and 134 691 FSWs [24]. The modeled
districts include urban Belgaum (adult population,
914 115), Mysore (adult population, 909 204), and
Shimoga (adult population, 492 000) [26]. Table 1
[9,10,24,25,27–31] summarizes key epidemic, condom
use, and ART-related features of each district. ART roll-
out in Belgaum, Mysore, and Shimoga began in 2006,
2007, and 2008, respectively. Individuals receive HIV
screening or symptom-directed testing via government
integrated counseling and testing centers (ICTCs)
[13,27]. FSW screening is facilitated by the targeted
intervention programs [15,16]. Belgaum has a larger
overall HIV epidemic with little turnover in sex work,
medium baseline ART coverage (13.5%). Nearly half of
individuals registered in care in Belgaum were on
treatment by 2010 [24,27]. Mysore has an intermedi-
ate-size epidemic with rapid turnover in sex work, good
baseline ART coverage (20.3%), with most individuals
registered in care on treatment by 2010 [24,27]. Shimoga
has the smallest HIVepidemic of the three districts, with
intermediate turnover in sex work, medium baseline
ART coverage (11.9%), and nearly half of individuals
registered in care on treatment by 2010 [24,27]. Across
the three districts, an estimated 4.8–10.9% of adults living
withHIV in 2010 were registered in care, but were not on
ART [24,27]. Across the state, retention within the first
12 months of entering HIV care was 88.5% in 2011 [28].
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Data sources
District-specific behavioral and HIV screening data
were obtained from FSW mapping and enumera-
tion (2010 [24,32]), serial biological and behavioral
surveys of FSWs (2004–2011 [10,17]) and clients
(2005–2012), general population surveys (2007, 2010)
[25,33,29], serial polling booth surveys [34], a
behavioral cohort study among FSWs [35–37], a
cross-sectional [38,39] study among HIV-positive
FSWs, a cohort study among HIV-positive people
in the general population [40], district-specific FSW
intervention program records (FSW HIV testing and
pre-ART registration), and a comprehensive care
program for HIV-positive adults [41]. Data on ICTC
test volume and positivity rates, ART coverage (2010),
linkage to care, pre-ART registration, and retention in
care (until August 2012) were obtained from the
Karnataka State AIDS Prevention Society, the
UNAIDS Country Office, and the Karnataka Health
Promotion Trust [24,27,30]. Biological and other
India-specific data (CD4þ cell distribution at diagnosis
and ART initiation) were drawn from the literature.
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Table 1. Epidemic features, condom use, and antiretroviral treatment-related characteristics across the study districts.
Belgaum Mysore Shimoga
Epidemic features
Overall HIV prevalence (source, year) 1.7% (GPS, 2010) [25] 0.8% (GPS, 2007) [29] 0.32% (ANC, 2010) [24]
FSW population size (% of adult females) [24] 1.2 0.8 0.6
Average client volume/year 780 530 390
Average rate of turnover (1/average duration in
sex work) (years�1) [9,10]
1/7.1 1/4.1 1/5.1
Condom use characteristics
Start of condom-based targeted intervention for FSWs April 2004 January 2004 July 2004
Condom use during occasional commercial sexa [9,10,24]
Start of targeted interventionb 45–58% 20–30% 24–31%
FSW survey round 1 (year) 65–89% (2005) 25–42% (2004) 48–60% (2005)
FSW survey round 2 (year) 79–89% (2008) 47–79% (2006) 70–86% (2008)
FSW survey round 3 (year) 85–94% (2010) 82–97% (2009) 75–93% (2011)
Condom use during regular commercial sexa [9,10,24]
Start of targeted interventionb 45–55% 20–30% 21–26%
FSW survey round 1 (year) 65–88% (2005) 18–46% (2004) 47–65% (2005)
FSW survey round 2 (year) 75–89% (2008) 50–74% (2006) 65–79% (2008)
FSW survey round 3 (year) 80–94% (2010) 70–92% (2009) 72–97% (2011)
ART-related characteristics
Start of the ART program August 2006 August 2007 August 2008
Proportion of HIV-negative FSWs screened for
HIV in the previous yearc
FSW survey round 1 (year) 18% (2005) 39% (2004) 16% (2005)
FSW survey round 2 (year) 62% (2008) 64% (2006) 68% (2008)
FSW survey round 3 (year) 74% (2010) 76% (2009) 74% (2011)
Proportion of HIV-negative clients ever screened
for HIV (year)
14% (2006); 22% (2012) 23% (2006); 40% (2012) 7% (2006); 16% (2012)
Proportion of HIV-negative general population
females ever screened for HIV (year)
8.0% (2010) 3.1% (2007) N/A
Proportion of HIV-negative general population
females ever screened for HIV (year)
4.2% (2010) 1.3% (2007) N/A
Fraction linked from HIV diagnosis to pre-ART
cared (state-level) [27,28,30,31]
2008 23–47% 23–47% 23–47%
2009 64–82% 64–82% 64–82%
2010 71–88% 71–88% 71–88%
2011 77–88% 77–88% 77–88%
Fraction of adults living with HIV on ART in
2010 (95% CI) [24,27]
13.5% (11.4–15.6) 20.3% (16.4–24.2) 11.9% (7.1–16.7)
Fraction of adults living with HIV currently
registered in pre-ART care, including those
currently on ARTe (95% CI) [24,27]
2009 15.5% (14.1–16.1) 20.1% (18.1–21.3) 15.2% (14.1–17.3)
2010 19.9% (16.2–21.9) 28.9% (26.2–31.2) 21.1% (18.0–24.3)
Ratio of female to males among adults ever
started on ART (cumulative to August 2012) [27]
1.2 0.8 0.8
ANC, antenatal clinic HIV surveillance; ART, antiretroviral treatment; GPSs, general population surveys.
aIncludes 1–10% potential overreporting.
bPosterior estimate obtained after model fitting (extrapolated using rate of increase in condom use between first and second round of the FSW
surveys).
cRestricted to HIV-negative individuals.
dBased on cumulative linkage from HIV diagnosis to pre-ART care (not yearly); hence, these estimates after 2008 were used as the upper bounds
during model fitting.
eExcluding cumulative attrition from local ART clinics (loss to follow-up, documented deaths, and transfer to another district).
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Mathematical model
We developed a deterministic, compartmental model to
simulate heterosexual HIV transmission across the follow-
ing risk groups: high-volume FSWs, low-volume FSWs,
clients, former FSWs, former clients, low-risk individuals,
and individuals who are no longer sexually active
(Supplementary Digital Content 1, Figure S1, http://
links.lww.com/QAD/A431). Individuals could engage in
one or more partnerships (occasional commercial, regular
commercial, or main). Former clients/FSWswere assumed
to have the same number and type of partnerships, and the
same level of HIV screening, as low-risk individuals
without a history of commercial sex.
Individuals become susceptible to HIV when they
become sexually active. Following HIV infection,
untreated individuals progress through acute HIV,
CD4þ cell count more than 500, CD4þ cell count
350–500, CD4þ cell count 250–350, and CD4þ cell
count 250 or less stages, each of which is associated with
HIV-attributable mortality (Supplementary Digital Con-
tent 2, Figure S2, http://links.lww.com/QAD/A432). In
the model, HIV-infected individuals can enter pre-ART
care after HIV screening and linkage into pre-ART
clinics. A fraction of HIV-infected individuals are retained
in pre-ART care, and initiate treatment when they meet
CD4þ cell eligibility criteria. In addition, a fraction of
HIV-positive individuals at any CD4þ cell count can
initiate treatment directly to reflect the development and
detection ofWHO stage 3–4 diseases (for example, active
tuberculosis), including individuals not in pre-ART care.
Following ART initiation, it is assumed that an average of
4–6 months is required to achieve viral suppression [42].
ART reduces HIV-attributable mortality by 20–50% in
the first year of treatment, and by 50–90% thereafter,
depending on the pretreatment CD4þ cell count
[43–55]. After achieving ‘viral suppression’, HIV infec-
tivity is reduced by 80–97% to reflect different levels
of adherence (which is not explicitly modeled) [3].
Individuals may discontinue ART or experience viro-
logical treatment failure and re-initiate effective ART if
they develop WHO stage 3–4 disease [13,27].
For the existing baseline, condom use by FSWs was
assumed to increase linearly in a piece-wise fashion
between three rounds of FSW surveys (Table 1), and to
remain constant after the last available survey. The rate of
increase in condom use prior to the first FSW survey was
extrapolated from the rate of increase between the first two
FSW surveys. HIV screening and linkage to pre-ART care
increased fromARTroll-out to the last year for which data
were available (Table 1), and remained constant thereafter.
We assumed that screening tests cannot detect infection
during the first 30 days of acute HIV [56].
We sampled over a prior range of parameters and
calibrated the model to the best available regional data
using a Bayesian framework [22,57]: group-specific HIV
prevalence trends, population size (2001 and 2011),
ICTC positivity (2011), % adults living with HIV
currently in care (2009, 2010), overall ART coverage
(2010), cumulative loss to follow-up, and CD4þ cell
distribution at entry into pre-ART care and ART
initiation (up to 2011), to obtain 50 different parameter
sets per district [17,22]. Parameter sets were retained if the
above model outputs reproduced the observed data
within the 95% confidence interval of each data point.
The calibrated parameter sets reflect potential ‘realiz-
ations’ of the observed HIVepidemic in each district, and
form our baseline scenario (Table 2, ‘existing targeted
intervention, existing ART’). See text, Supplementary
Digital Content 3, http://links.lww.com/QAD/A433
for model equations, and calibration details, including
prior and posterior parameters.
Past impact of the existing antiretroviral
treatment program
We assessed the impact achieved to date of the existing
condom use and ART programs from their inception
until 2014 (Table 2), by comparing to a scenario in which
condomuse remained low at pre-2004 levels (‘no targeted
intervention, existing ART’), or HIV screening remained
equally low across risk groups at levels currently observed
in the general population (‘existing targeted intervention,
poor ART’), or an alternate baseline with ‘no targeted
intervention, and poor ART’. Outcomes include
absolute reduction in HIV prevalence (across risk groups)
and the fraction of HIV infections averted (prevented
fraction) in the total population compared with the
alternate baseline (Table 2).
Future impact of the existing antiretroviral
treatment program
We assessed the future impact of the existing ART
program from 2014 to 2024, beyond that achieved by
high condom use, by comparing against a scenario with
no new ART initiation after 2014 (Table 2). We repeated
this assessment with low condom use (‘no targeted
intervention, existing ART’). We calculated the pre-
vented fraction and program efficiency (the prevented
fraction per 100 person-years of ART) in the total
population. To interpret results across districts and the
influence of existing condom use, we compared the
CD4þ cell distribution in 2012 across districts and risk
groups in the absence of ART (i.e., if there had never
been an ART program, Table 2).
Incremental benefit of expanding antiretroviral
treatment compared with sustaining the existing
antiretroviral treatment program
We compared the incremental benefit of expanding
ART in 2014 with strategies outlined in Table 2, versus
maintaining the existing ART program. If ARTeligibility
changed, it was assumed to take place immediately. To
maximize access to care, we linearly increased annual HIV
screening between 2014 and 2016, such that by 2016,
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80% of the risk group(s) underwent routine screening
while linkage and retention in pre-ART care rose to
100%. Thus, we assumed that 20% of HIV-infected adults
remain unreached by HIV screening efforts. The 10-year
outcomes include the prevented fraction, and program
efficiency [the fraction (relative impact) and number
of HIV infections averted (absolute impact) for every
additional 100 person-years of ART] in the total
population, beyond gains achieved by the existing
targeted interventions. An expansion strategy was con-
sidered resource saving if it required less person-years of
ART than sustaining the existing ART program.
Sensitivity analysis: influence of baseline
intervention context on the incremental impact
of expanding antiretroviral treatment
We performed a sensitivity analysis to examine the extent
to which baseline condom use and ART coverage
influence the incremental benefit of expanding ART. We
used the alternate baseline (Table 2) for each district to
represent regions with low condom use and poor ART
coverage (3–4% ART coverage in 2010 [24]) due to the
absence of an FSW intervention, such that FSWs and
clients are screened for HIVat the same level as the general
population, consistent with observed levels of low FSW
HIV testing in some states [15,16].
Results
Past impact of the existing antiretroviral
treatment program
Figure 1 suggests that without existing targeted inter-
vention and poor ART coverage, FSWHIV prevalence in
2014 would have been 30–39, 25–34, and 11–15% by
2014 in Belgaum, Mysore, and Shimoga, respectively,
compared with 7–13, 3–5, and 3–4% respectively, with
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Table 2. Modeled scenarios, and antiretroviral treatment expansion strategies under evaluation.
Scenario
Condom use in
commercial sexa
(occasional, regular)
% screened for
HIV/yeara
% linked to pre-ART
care, % retention in
pre-ART carea
Existing baseline (EB) scenario
Existing targeted intervention, existing ART FSW CL GPF GPM
Belgaum 88, 82 72 9.6 4.2 1.8 74, 74
Mysore 89, 84 70 24 4.5 2.2 67, 61
Shimoga 91, 83 69 14 4.4 2.6 75, 69
Alternate baseline (AB) scenario
No targeted intervention, poor ART
Belgaum 52, 46b 4.2 1.8 4.2 1.8 74, 74
Mysore 28, 24b 4.5 2.2 4.5 2.2 67, 61
Shimoga 26, 25b 4.4 2.6 4.4 2.6 75, 69
Other scenarios
No targeted intervention, existing ART
Belgaum 52, 46b 72 9.6 4.2 1.8 74, 74
Mysore 28, 24b 70 24 4.5 2.2 67, 61
Shimoga 26, 25b 69 14 4.4 2.6 75, 69
Existing targeted intervention, poor ART
Belgaum 88, 82 4.2 1.8 4.2 1.8 74, 74
Mysore 89, 84 4.5 2.2 4.5 2.2 67, 61
Shimoga 91, 83 4.4 2.6 4.4 2.6 75, 69
No ART after 2014c
Belgaum 88, 82 4.2 1.8 4.2 1.8 74, 74
Mysore 89, 84 4.5 2.2 4.5 2.2 67, 61
Shimoga 91, 83 4.4 2.6 4.4 2.6 75, 69
Absence of ARTd
All districts EB/AB 0 0 0 0 0
ART expansion strategiese
Increase ART eligibilityf EB/AB EB/AB EB/AB EB/AB EB/AB EB/AB
Maximize access to care
All EB/AB 80 80 80 80 100,100
Prioritize FSWs EB/AB 80 EB/AB EB/AB EB/AB FSWs (100,100); all others (EB/AB)
Prioritize FSWs and clients EB/AB 80 80 EB/AB EB/AB FSWs þ CL (100,100); all others (EB/AB)
ART, antiretroviral treatment; CL, clients; FSW, female sex worker; GPF, general population females, excluding FSWs; GPM, general population
males, excluding clients.
aMedian posterior estimate obtained after model fitting (from 50 fits per district). Prior estimates are provided in Supplementary Digital Content 3
(Model Description and Parameters).
b2004 onwards.
cTreatment no longer initiated as of January 2014, but all other parameters remained constant. Individuals initiated on ART prior to 2014 remained
on treatment.
dAssumes there is no ART program in the district (no one is on ART).
eART expansion strategies applied to either the existing baseline or the alternate baseline.
fSame for all approaches to changing ART eligibility (i.e., no change in access to care).
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existing condom use and medium-good ART coverage
(see Figure S3, Supplementary Digital Content 4, http://
links.lww.com/QAD/A434, for other risk groups). The
model suggests that condom use played a larger role than
ART in reducing HIV prevalence across risk groups
(Fig. 1, Figure S3). Compared with ‘no targeted
intervention, poor ART’, the targeted intervention alone
prevented 27–47% (2004–2014), 29–55% (2004–2014),
and 31–48% (2004–2014) of HIV infections in the total
population, whereas ART alone prevented 5–11%
(2006–2014), 6–18% (2007–2014), and 5–9% (2008–
2014) of HIV infections in Belgaum, Mysore, and
Shimoga, respectively. However, their combination
prevented 30–50, 32–58, and 33–50% of HIV infec-
tions, respectively by 2014. That is, existing ARTaverted
an additional 2–3% on top of what was achieved with the
targeted intervention alone, suggesting potential redun-
dancy in their combination.
Future impact of the existing antiretroviral
treatment program
In the presence of existing targeted interventions,
the existing ART program is expected to prevent
11–28, 13–23, and 12–28% of HIV infections over
10 years in Belgaum, Mysore, and Shimoga respectively,
translating into 292–1690, 180–2198, and 78–320 new
HIV infections averted compared with a scenario in
which there is no new ART after 2014 (Figure 2a). The
slightly smaller impact in Mysore, compared with
Belgaum, can be explained by fewer FSWs being
treatment eligible (CD4þ cell count �350, Figure 2b)
due to faster turnover in sex work. Hence, despite
similar HIV screening among FSWs across districts
(Table 2), a smaller fraction of Mysore FSWs were on
treatment by 2024 (13 versus 37% in Belgaum).
However, this effect on ART impact was mitigated
by higher HIV screening rates among clients in Mysore
(Table 2), resulting in higher ART coverage among clients
(64 versus 51% in 2024).
Compared with the scenario in which no new ART is
initiated after 2014, the prevented fraction for every 100
person-years of ART was greatest in Shimoga, which
represented the smallest epidemic (Figure 2c). If condom
use was assumed to remain at 2004 levels (‘no targeted
intervention, good ART’), the efficiency of existing ART
was reduced (Figure 2c). Because condom use reduces
HIV incidence, a larger fraction of HIV-infected adults
are treatment eligible and higher ART coverage is
achieved (Figure 2d). For example, in Shimoga, ART
coverage with the existing ART program in 2024 was
predicted to reach 36–74 versus 24–54% with and
without a targeted intervention, respectively.
Incremental benefit of expanding antiretroviral
treatment compared with sustaining the existing
antiretroviral treatment program
Supplementary Digital Content 5, Table S1, http://
links.lww.com/QAD/A435 summarizes ART coverage
across risk groups, and outcomes from each proposed
strategy. Figure 3a–c shows the 10-year incremental
impact of changing eligibility criteria versus sustaining the
S66 AIDS 2014, Vol 28 (Suppl 1)
60
50
40
30
H
IV
 p
re
va
le
nc
e 
(%
)
Belgaum, FSWs Mysore, FSWs Shimoga, FSWs
20
10 5
2
4
6
8
10
12
14
16
18
10
15
20
25
30
1990 1995 2000 2005 2010
Year
2015 2020 2025 1990 1995 2000 2005
No TI, poor ART
No TI, existing ART
Existing TI, poor ART
Existing TI, existing ART
2010
Year
2015 2020 2025 1990 1995 2000 2005 2010
Year
2015 2020 2025
(a) (b) (c)
Fig. 1. Predicted HIV prevalence among female sex workers (FSWs) over time in Belgaum (a), Mysore (b), and Shimoga (c). The
red circles and error bars represent the observed FSWHIV prevalence from survey data. The solid black line and corresponding
dark shaded regions represent the median and upper/lower bounds, respectively, from 50 fitted simulations under existing
condom-based targeted interventions (TIs) and the existing ART program (i.e. the existing baseline, Table 2). The median
predicted prevalence in the alternate baseline (‘‘No TI, poor ART’’), and other scenarios (‘‘No TI, Existing ART’’), (‘‘Exiting TI,
poor ART’’) are also depicted. Note the different scales on the y-axis: of the three districts, Belgaum’s FSW epidemic is of the
largest magnitude, followed by Mysore, then Shimoga; ART (antiretroviral treatment).
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existing ART program in Belgaum (see Figure S4 and S5,
Supplementary Digital Content 6 and 7, for Mysore and
Shimoga, respectively). Figure 3d–f shows the 10-year
impact of maximizing access with eligibility maintained at
CD4þ cell count 350 or less in Belgaum (Figure S4d-f
and Figure S5d-f, Supplementary Digital Content 6,
http://links.lww.com/QAD/A436 and 7, http://links.
lww.com/QAD/A461 for Mysore and Shimoga respect-
ively). Overall, maximizing access to all risk groups
was predicted to have a larger impact than increasing
eligibility to all risk groups, because higher ART coverage
could be expected with the former by 2024 (for example,
a median of 82 versus 66%, respectively, in Belgaum;
Table S1). This is due to ‘less than maximal’ HIV
screening, linkage, and retention in pre-ART care at
baseline (Table 1 and Supplementary Digital Content 3,
http://links.lww.com/QAD/A433).
Increasing eligibility averted 1–20, 1–12, and 1–15% of
infections in Belgaum, Mysore, and Shimoga, respect-
ively (Figures 3a, S4a, S5a; Table S1). The most efficient
approach when changing ARTeligibility was to prioritize
FSWs for ART initiation at CD4þ cell count of 500 or
less (Figure 3b–c; Figure S4b-c; Figure S5b-c).
Maximizing access to all risk groups averted an
additional 29–46, 32–53, and 30–46% of infections
in Belgaum, Mysore, and Shimoga, respectively
(Figure 3d, Figure S4d, Figure S5d). Because HIV
screening was already high among FSWs, further
prioritizing their access prevented a small fraction and
number of HIV infections, yet also required fewer
person-years of treatment than sustaining the existing
ART program (Table S1) – that is, this was a ‘resource-
saving’ strategy. Prioritizing access to both FSWs and
clients prevented amedian of 35, 74, and 39HIV infections
per additional 100 person-years of ART in Belgaum,
Mysore, and Shimoga, respectively (Figure 3c-d, S4c-d,
S5c-d; Table S1).
Across all expansion strategies, for every additional
person-year of treatment, the prevented fraction
was largest in Shimoga (the smallest epidemic), while
the largest number of HIV infections were averted
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in Belgaum (the largest epidemic). Maximizing
access to FSWs, followed by maximizing access to
FSWs and clients, was resource-saving or the most
efficient approach to ART expansion in the existing
baseline.
Sensitivity analysis: influence of baseline
intervention context on the incremental impact
of expanding antiretroviral treatment
In similar settings but in which HIV screening rates are
low (alternate baseline: ‘no targeted intervention, poor
ART’), changing eligibility criteria for ART had a limited
impact (Figure 3a–b, Figure S4a-b, Figure S5a-b,
Table S1). Although maximizing access prevented a
larger fraction in the alternate baseline than the existing
baseline, it was less efficient except when FSWs’ access
was prioritized (Table S1). In the alternate baseline, the
large increase in annual HIV screening among FSWs (4–8
to 80%) prevented a median of 21, 13, and 22% of HIV
infections, and required 530, 491, and 95 fewer person-
years of ART compared with maintaining its ‘poor ART’
program (Table S1b). In the existing baseline, a smaller
increase in FSW screening was required to achieve our
80% target,whichprevented amedian of 0.7, 0.5, and 0.8%
of HIV infections with 33, 20, and 8 fewer person-years of
ART, compared to maintaining its existing ART program.
Across expansion strategies, a larger number of infections
were averted for every additional person-year of ART
(Figure 3f, Figure S4f, Figure S5f) in the alternate,
compared to the existing baseline, because the former
represented a larger HIV epidemic (Figure 1, Figure S3).
Like the existing baseline, the most efficient approach
involved maximizing access to FSWs (resource-saving),
followed by maximizing access to FSWs and clients.
Discussion
We examined the potential impact of the existing ART
program and the expected benefit of improving it across
different settings in south India. In addition to the
preventive impact achieved by existing targeted inter-
ventions, the existing ART program could avert 11–28%
of remaining HIV infections between 2014 and 2024
across the three districts studied here. Compared to
existing ART program, maximizing access to all risk
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groups could prevent an additional 29–53% of HIV
infections, whereas increasing eligibility (without increas-
ing access) could prevent an additional 1–15% of HIV
infections. Across expansion strategies, and for every
additional person-year of ART, the relative impact
(prevented fraction) was largest in Shimoga (smallest
epidemic), and the absolute impact (number of infections
averted) was largest in Belgaum (largest epidemic).
The incremental benefit of ART expansion was highly
sensitive to the presence or absence of targeted
interventions and baseline ART coverage. Across baseline
conditions, the most efficient approach could be
maximizing access to FSWs (resource-saving), followed
by maximizing access to FSWs and clients.
Our modeling suggests that while the existing ART
program in south India likely reduced HIV prevalence
across risk groups and prevented new HIV infections in
the total population, condom use probably played a larger
role than ART. The estimated impact of condom use
alone in the study districts was similar to that reported
from previous models [17].
The future impact of the existing ART program is
expected to vary across settings, partly due to differences
in baseline ART coverage and turnover in sex work, and
mostly due to differences in baseline condom use. High
condom use leads to a declining epidemic wherein a
larger fraction of the population has late-stage HIV [58]
and is eligible for ART (CD4þ cell count �350).
Moreover, high condom use enables each person-year
of ART to prevent a larger fraction of HIV infections
because epidemics are already closer to elimination
[59,60]. Thus, the existing ART program could be more
efficient if baseline condom use is high. Similarly, the
existing ART program is most efficient in smaller
epidemics, like in Shimoga. Given the diversity in
epidemic size and level of FSW interventions across India
[13–16,61], the efficiency of existing ART in preventing
HIV is expected to vary considerably across India.
Key determinants of the impact of increasing eligibility
criteria are early diagnoses and high linkage and retention
in care. In Karnataka, 80% of adults diagnosed with HIV
are linked to care within a year; of those who enter pre-
ART care, 11% are lost to follow-up in their first
year before ART initiation [28]. Regional data from 2010
suggest that less than 11% of adults living with HIV were
in pre-ART care but not yet on ART, and this was before
national guidelines changed to CD4þ cell count of
350 cells/ml or less [24,27]. Based on these data, our
modeling suggests that overall, maximizing access to all
(at CD4þ cell count �350 cells/ml) could potentially
achieve a larger impact than further expanding eligibility
(without increasing access).
The added benefit of expanding ARTalso depends on the
reach of existing ART programs, which varies across
India [24,62]. In six of Karnataka’s 30 districts, less than
10% of adults living with HIV were on ART by 2010
[24]. Across India, the 6-monthly rate of HIV testing
among FSWs in 2011 was less than 10% in six out of
33 states [15,16]. Under existing baseline conditions in
the districts modeled here, further prioritizing FSWs’
access could reduce the need for ART over the next
10 years. Increasing access for FSWs and clients would
generally require more ART than maintaining the
existing ART program, but will be more efficient than
increasing access for everyone. If we were to change
eligibility criteria, then doing so for FSWs first would
be the most efficient approach. However, if baseline
conditions are different – low condomuse and poor ART
coverage – then, as expected, changing eligibility criteria
will have little impact. Under these conditions, the most
efficient approach to expanding ART is to expand access
to care, starting with FSWs. Overall, low condom use and
poor ART coverage reduce the efficiency of ART
expansion when the prevented fraction is measured. The
exception is prioritizing FSWs’ access to care – a strategy
that is more efficient (and ‘resource saving’) in settings
without a targeted intervention and poor baseline ART
coverage. However, it may not be feasible to prioritize
FSWs’ access to care in settings without an established
targeted intervention that has already addressed barriers to
reaching and engaging FSWs in the context of HIV
prevention [15,16,63]. Of note, regions with low
condom use and poor ART coverage also have larger
epidemics, and so for every person-year of ART,
expanding ART prevents more HIV infections than in
smaller epidemics with high condom use and better
ART coverage.
Currently, HIV care and FSW interventions are
implemented separately [13,15,16,27]. Established
FSW interventions are well positioned to facilitate
FSWs’ access to care, having already adopted such an
approach with referral for 6-monthly HIV screening
[15,16]. Our findings suggest that in regions with
existing targeted interventions, even with medium-to-
good ART coverage and high FSW HIV screening,
FSW programs should sustain their efforts on condom
use [15,16,64]; integrate FSWs’ linkage and retention in
pre-ART care as part of their HIV prevention strategy;
and expand access for clients to achieve the maximal
preventive benefit of each additional person treated.
Important next steps include operational research [65]
to determine how best to integrate HIV prevention
and care for FSWs and clients in settings like India
with vertical delivery of prevention and ART services
[13,15,16,27].
This study adds to a very small, but growing body of
modeling literature to suggest that prioritized ART
expansion to FSWs could be an effective and efficient
strategy [7,66]. However, the feasibility of a prioritized
strategy will depend on our ability to identify, reach, and
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engage FSWs and/or clients [6]. As described above,
existing FSW interventions in south India offer a unique
opportunity to leverage their program coverage, and to
examine the feasibility and individual-level impact of
not only integrating prevention and HIV care, but also
prioritizing ART expansion for FSWs.
To our knowledge, this is the first systematic examination
of the epidemiological impact of ART under different
baseline conditions, and the third to examine prioritized
ART expansion for FSWs [7,66]. Strengths of this study
include the data available for model parameterization and
calibration. Nonetheless, there are limitations in the data,
particularly with respect to group-specific ART coverage
by CD4þ cell count, retention in pre-ART care, and
treatment discontinuation. As a result, we assumed that
linkage and retention in pre-ART care were similar across
risk groups. However, if FSWs are diagnosed at lower
CD4þ cell counts and/or less likely to be linked and
retained in pre-ART care than the general population, it
may influence the potential impact of prioritizing FSWs
for expanded eligibility.
There are also limitations with the scenarios we modeled.
The way in which we modeled maximal access to care
(i.e., 80% annual HIV screening, 100% linkage and
retention in pre-ART care) represents an idealized
scenario. Although achieving this level of HIV screening
may not be entirely realistic for the general population, it
has already been achieved for FSWs in several regions –
because frequent HIV screening has been integrated into
existing FSW interventions [15]. Efforts to increase
linkage and retention in pre-ART care are underway in
south India, via decentralized clinics for medication
delivery and uptake and an outreach program to ’find’
individuals lost to care [27]. As a result, linkage and
retention in Karnataka in 2011 are higher than some
other regions of the world [28,67]. As recommended
above, existing FSW interventions offer an important
opportunity to improve FSWs’ linkage and retention in
pre-ART care, and efforts to integrate HIV care into
existing FSW interventions are now underway in several
African countries [65,68].
Finally, whereas findings from this study speak to the
efficiency of various expansion strategies, they do not
account for costs incurred, including costs of HIV
screening. We also do not examine health benefits
(life-years saved or disability-adjusted life years gained) in
this study, and have not discussed discounting resource or
health benefits. Important and planned next steps include
a cost–effectiveness analysis of the different ART
strategies across baseline conditions.
In summary, ART programs in concentrated HIV
epidemics should consider their baseline intervention-
specific (targeted condom use and existing access to HIV
care) and local epidemic context when expanding ART
for HIV prevention. In south India, maximizing and
prioritizing access to HIV care among FSWs, followed by
prioritizing access to FSWs and clients represents the
most efficient way to expand ART for HIV prevention.
Acknowledgements
Members of Strategic Epi-ART Modelling Team are as
follows: Stephen Moses (Department of Community
Health Sciences, Centre for Global Public Health,
University of Manitoba, Winnipeg, Canada), Shiva Halli
(Department of Community Health Sciences, Centre for
Global Public Health, University of Manitoba, Winni-
peg, Canada), B.B. Rewari (National AIDS Control
Organization, New Delhi, India), Taoufik Bakkali
(UNAIDS India, New Delhi, India), Nalini Chandra
(UNAIDS India, New Delhi, India), B.M. Ramesh
(Karnataka Health Promotion Trust, Bangalore, India).
The authors would like to thank T. Raghavendra,Mahesh
Doddamane, and Dr Gajanan Pise (Karnataka Health
Promotion Trust) for providing ART-related program
data from the FSW intervention, Dr Shajy Isac for
providing district-specific census estimates, and Drs Ravi
Prakash and Pradeep Banandur for assistance with data
extraction. They thank the Karnataka State AIDS
Prevention Society for their assistance. They thank Holly
Prudden and Dr Kate Mitchell (London School of
Hygiene and Tropical Medicine) for helpful discussions.
They thank Ellen McRobie, Drs Jeff Eaton and Timothy
Hallett from Imperial College London and the HIV
Modelling Consortium for helpful discussion and
incorporating this work within a broader context in
the 2013 World Health Organization HIV Treatment
Guidelines. S.M. is supported by a Canadian Institute of
Health Research Fellowship and a Royal College
of Physicians and Surgeons of CanadaDetweiler Travelling
Fellowship.
M.C.B., N.K.D., C.G., S.M. conceived of, motivated,
and designed the study. S.M. designed, developed, and
analyzed the model. M.C.B. and M.P. contributed to
model design. E.M., S.M. contributed to data S.M. and
E.M. synthesized the empirical data and parameterized
the model. S.S., BBR, R.W., J.F.B., M.A., SMo, BMR,
M.B., SH, C.G., TB, NC contributed data for model
parameterization and calibration. M.C.B., C.G., S.M.,
M.P., P.V., E.M., M.B., J.F.B. contributed to research
question and critical input into model analysis. S.M. wrote
the article. All the authors contributed to interpretation of
results and critically reviewed and edited the article.
Conflicts of interest
The authors have no conflicts of interest to declare. The
study was funded by the Canadian Foundation for AIDS
Research (Grant # 023–015), and UNAIDS.
S70 AIDS 2014, Vol 28 (Suppl 1)
Article 4  •  51
Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
References
1. Gupta S, Granich R, Suthar AB, Smyth C, Baggaley R, Sculier D,
et al. Global policy review of antiretroviral therapy eligibility
criteria for treatment and prevention of HIV and tuberculosis in
adults, pregnant women, and serodiscordant couples. J Acquir
Immune Defic Syndr 2013; 62:e87–e9710.1097/QAI.1090-
b1013e31827e34992.
2. Panel on Antiretroviral Guidelines for Adults and Adolescents.
Guidelines for the use of antiretroviral agents in HIV-1 infected
adults and adolescents; 2013. http://aidsinfo.nih.gov/guidelines.
3. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour
MC, Kumarasamy N, et al. Prevention of HIV-1 infection with
early antiretroviral therapy. N Engl J Med 2011; 365:493–505.
4. World Health Organization. Consolidated guidelines on the use
of antiretroviral drugs for treating and preventing HIV infection:
recommendations for a public health approach.Geneva:WHO;
2013, http://www.who.int/hiv/pub/guidelines/arv2013/down-
load/en/index.html.
5. Aral SO, Cates W. Coverage, context and targeted prevention:
optimising our impact. Sex Transm Infect 2013; 89:336–338.
6. Delva W, Eaton JW, Meng F, Fraser C, White RG, Vickerman P,
et al. HIV treatment as prevention: optimising the impact of
expanded HIV treatment programmes. PLoS Med 2012; 9:
e1001258.
7. KatoM, Granich R, Duc Bui D, Tran HV, Nadol P, Jacka D, et al.
The potential impact of expanding antiretroviral therapy and
combination prevention inVietnam: towards elimination ofHIV
transmission. J Acquir ImmuneDefic Syndr 2013; 63:e142–e149.
8. Vickerman P, Foss AM, Pickles M, Deering K, Verma S, Eric D,
et al. To what extent is the HIV epidemic in southern India
driven by commercial sex? A modelling analysis. AIDS 2010;
24:2563–2572.
9. Ramesh BA, Moses S, Washington R, Isac S, Mohapatra B,
Mahagaonkar SB, et al.Determinants of HIV prevalence among
female sex workers in four south Indian states: analysis of cross-
sectional surveys in twenty-three districts. AIDS 2008; 22:S35–
S44.
10. Ramesh BM, Beattie TSH, Shajy I,Washington R, Jagannathan L,
Reza-Paul S, et al.Changes in risk behaviours and prevalence of
sexually transmitted infections following HIV preventive inter-
ventions among female sex workers in five districts in Karna-
taka state, south India. Sex Transm Infect 2010; 86:17–24.
11. Reza-Paul S, Beattie T, Syed HUR, Venukumar KT, Venugopal
MS, Fathima MP, et al. Declines in risk behaviour and sexually
transmitted infection prevalence following a community-led
HIV preventive intervention among female sex workers in
Mysore, India. AIDS 2008; 22:S91–S100.
12. Becker ML, Ramesh BM,Washington RG, Halli S, Blanchard JF,
Moses S. Prevalence and determinants of HIV infection in south
India: a heterogeneous, rural epidemic. AIDS 2007; 21:739–
747.
13. National AIDS Control Organization. NACO Annual Report
2011-2012.Delhi. 2012. http://www.nacoonline.org/NACO/
Quick_Links/Publication/Annual_Report/NACO_Annual_Report/
NACO_Annual_Report_2011-12__English/.
14. National AIDS Control Organization. India Country Progress
Report; New Delhi: NACO; 2011.
15. National AIDS Control Organization. TI performance analysis:
2010-2011; New Delhi: NACO; 2012. http://www.nacoonline.
org/NACO/
16. National AIDS Control Organization. TI performance analysis:
2009-2010; New Delhi: NACO; 2011. http://www.nacoonline.
org/NACO/
17. Boily M-C, Pickles M, Lowndes CM, Ramesh BM, Washington
R, Moses S, et al. Positive impact of a large-scale HIV preven-
tion program among female sex workers and clients in Karna-
taka state, India. AIDS 2013; 27:1449–1460.
18. Moses S, Ramesh BA, Nagelkerke NJD, Khera A, Isac S,
Bhattacharjee P, et al. Impact of an intensive HIV prevention
programme for female sex workers on HIV prevalence among
antenatal clinic attenders in Karnataka state, south India: an
ecological analysis. AIDS 2008; 22:S101–S108.
19. National AIDS Control Organization. National Behavioral
Surveillance Survey (BSS) 2006: General Population. Ministry
of Health and Family Welfare, Government of India; Delhi;
2007
20. Kumta S. Achieving high coverage of HIV prevention services
for MARPS: Avahan’s experience in six states in India. Sex
Transm Infect 2011; 87:A7–A8.
21. Lowndes CM, Alary M, Verma S, Demers E, Bradley J,
Jayachandran AA, et al. Assessment of intervention outcome
in the absence of baseline data: ’reconstruction’ of condom use
time trends using retrospective analysis of survey data. Sex
Transm Infect 2010; 86:I49–I55.
22. Pickles M, Foss AM, Vickerman P, Deering K, Verma S, Demers
E, et al. Interim modelling analysis to validate reported
increases in condom use and assess HIV infections averted
among female sex workers and clients in southern India follow-
ing a targeted HIV prevention programme. Sex Transm Infect
2010; 86:33–43.
23. Ramakrishnan L, Gautam A, Goswami P, Kallam S, Adhikary R,
Mainkar MK, et al. Programme coverage, condom use and STI
treatment among FSWs in a large-scale HIV prevention pro-
gramme: results from cross-sectional surveys in 22 districts in
southern India. Sex Transm Infect 2010; 86:I62–I68.
24. India Health Action Trust. HIV/AIDS situation and response in
Karnataka: epidemiological appraisal using data triangulation.
Bangalore; 2010. http://www.ihat.in/Documents.html
25. Rajaram S, Bradley J, Alary M, Ramesh B, Washington R, Isac S,
et al. Levels and trends in HIV and STIs in Belgaum district,
Karnataka, India: a repeat general population survey, CHARME
Working Paper No. 19.; Bangalore; 2011. http://www.khpt.org/
charme_2.html
26. Government of India Ministry of Home Affairs, Registrar
General & Census Commissioner India. Census India; 2011.
http://www.censusindia.gov.in/.
27. Karnataka State AIDS Society. Annual Action Plan 2008-2009;
2009-2010; 2010-2011.Bangalore. 2008-2012. http://karhfw.
gov.in/ksaps/index.html.
28. Shastri S, Sathyanarayna S, Nagaraja SB, Kumar AM, Rewari B,
Harries AD, Zachariah R. The journey to antiretroviral therapy
in Karnataka, India: who was lost on the road? J Int AIDS Soc
2013; 16:18502.
29. Banandur P, Rajaram SP, Mahagaonkar SB, Bradley J, Ramesh
BM, Washington RG, et al. Heterogeneity of the HIV epidemic
in the general population of Karnataka state, south India. BMC
Public Health 2011; 11:S13.
30. Prasad R, Washington R, Shastri S, Rewari BB, Agarwal R,
Munugan SK, et al. ART scale up in Karnataka: best practice
document. Bangalore; 2011. www.khpt.org
31. Vijay S, Kumar P, Chauhan LS, Rao SVN, Vaidyanathan P.
Treatment outcome and mortality at one and half year
follow-up of HIV infected TB patients under TB control pro-
gramme in a district of south India. PLoS One 2011; 6:.
32. Thompson L, Bhattacharjee P, Anthony J, Shetye M, Moses S,
Blanchard J. A systematic approach to the design and scale-up of
targeted interventions for HIV prevention among urban female
sex workers; Bangalore, India; 2012. www.khpt.org
33. Rajaram S, Sangameshwar S, Jayachandran A, Bradley J, Alary
M, Ramesh B, et al.HIV and STIs in Belgaum district, Karnataka,
India. A general population survey. Bangalore; 2008. www.
khpt.org/.
34. Lowndes CM, Jayachandran AA, Banandur P, Ramesh BM,
Washington R, Sangameshwar BM, et al. Polling booth surveys:
a novel approach for reducing social desirability bias in HIV-
related behavioural surveys in resource-poor settings. AIDS
Behav 2012; 16:1054–1062.
35. Buzdugan R, Halli S, Gaurav K, Satyanarayana R, Blanchard JF.
Payana cohort of migrant and mobile female sex workers in
northern Karnataka: baseline results. Karnataka Health Promo-
tion Trust; Bangalore; 2009.
36. Banandur P, Ramanaik S, Manhart LE, Buzdugan R, Mahapatra
B, Isac S, et al. Understanding out-migration among female
sex workers in south India. Sex Transm Dis 2012; 39:776–
783.
37. Becker ML, Mishra S, Satyanarayana R, Gurav K, Doshi M,
Buzdugan R, et al. Rates and determinants of HIV-attributable
mortality among rural female sex workers in northern Karna-
taka, India. Int J STD AIDS 2012; 23:36–40.
38. Mishra S, Ramanaik S, Blanchard JF, Halli S, Moses S,
Raghavendra T, et al. Characterizing sexual histories of women
before formal sex-work in south India from a cross-sectional
survey: implications for HIV/STI prevention.BMC Public Health
2012; 12:829.
Preventive impact of antiretroviral treatment Mishra et al. S71
52  •  Article 4
Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
39. Becker M, Ramanaik S, Halli S, Blanchard JF, Raghavendra T,
Bhattacharjee P, et al. The intersection between sex work and
reproductive health in northern Karnataka, India: identifying
gaps and opportunities in the context of HIV prevention. AIDS
Res Treat 2012; 2012:842576–1842576.
40. Washington RW, Pradeep BS, Becker ML, Garady L, Yallapa A,
Prakash R, et al. A longitudinal study on quality of life (QOL) of
people living with HIV in Karnataka, south India [abstract]. In:
19th International AIDS Conference. Washington, DC; 2012.
41. Pillsbury B, Andina M, Maynard-Tucker G, Saha D, Sarkar K.
Samastha project USAID/India: final evaluation of comprehen-
sive HIV and AIDS program; Delhi; 2011.
42. Fairall L, Bachmann MO, Lombard C, Timmerman V, Uebel K,
Zwarenstein M, et al. Task shifting of antiretroviral treatment
fromdoctors to primary-care nurses in South Africa (STRETCH):
a pragmatic, parallel, cluster-randomised trial. Lancet 2012;
380:889–898.
43. Kitahata MM, Gange SJ, Abraham AG, Merriman B, Saag MS,
Justice AC, et al. Effect of early versus deferred antiretroviral
therapy for HIV on survival. N Engl J Med 2009; 360:1815–
1826.
44. Lodi S, Phillips A, Touloumi G, Geskus R, Meyer L, Thiebaut R,
et al. Time from human immunodeficiency virus seroconver-
sion to reaching CD4R cell count thresholds < 200, < 350, and
< 500cells/mm3: assessment of need following changes in
treatment guidelines. Clin Infect Dis 2011; 53:817–825.
45. Anglaret X, Minga A, Gabillard D, Ouassa T, Messou E, Morris
B, et al. AIDS and non-AIDS morbidity and mortality across the
spectrum of CD4 cell counts in HIV-infected adults before
starting antiretroviral therapy in Cote d’Ivoire. Clin Infect Dis
2012; 54:714–723.
46. Rajasekaran S, Jeyaseelan L, Raja K, Vijila S, Krithigaipriya KA,
Kuralmozhi R. Increase in CD4 cell counts between 2 and
3.5 years after initiation of antiretroviral therapy and determi-
nants of CD4 progression in India. J PostgradMed 2009; 55:261–
266.
47. Mussini C, Cossarizza A, Sabin C, Babiker A, De Luca A, Bucher
HC, et al. Decline of CD4(R) T-cell count before start of
therapy and immunological response to treatment in anti-
retroviral-naive individuals. AIDS 2011; 25:1041–1049.
48. Pantazis N, Morrison C, Amornkul PN, Lewden C, Salata RA,
Minga A, et al. Differences in HIV natural history among
African and non-African seroconverters in Europe and sero-
converters in sub-Saharan Africa. PLoS One 2012; 7:e32369.
49. Curtis AJ, Marshall CS, Spelman T, Greig J, Elliot JH, Shanks L,
et al. Incidence of WHO stage 3 and 4 conditions following
initiation of anti-retroviral therapy in resource limited settings.
PLoS One 2012; 7:e52019.
50. Etard JF, Ndiaye I, Thierry-Mieg M, Gueye NFN, Gueye PM,
Laniece I, et al. Mortality and causes of death in adults receiv-
ing highly active antiretroviral therapy in Senegal: a 7-year
cohort study. AIDS 2006; 20:1181–1189.
51. ZwahlenM, Harris R, May M, Hogg R, Costagliola D, deWolf F,
et al. Mortality of HIV-infected patients starting potent antire-
troviral therapy: comparisonwith the general population in nine
industrialized countries. Int J Epidemiol 2009; 38:1624–1633.
52. Mahy M, Lewden C, Brinkhof MWG, Dabis F, Tassie J-M,
Souteyrand Y, et al. Derivation of parameters used in spectrum
for eligibility for antiretroviral therapy and survival on antire-
troviral therapy. Sex Transm Infect 2010; 86 (Suppl 2):ii28–ii34.
53. Yiannoutsos CT, Johnson LF, Boulle A, Musick BS, Gsponer T,
Balestre E, et al. Estimated mortality of adult HIV-infected
patients starting treatment with combination antiretroviral
therapy. Sex Transm Infect 2012; 88:i33–i43.
54. Rodger AJ, Lodwick R, Schechter M, Deeks S, Amin J, Gilson R,
et al. Mortality in well controlled HIV in the continuous
antiretroviral therapy arms of the SMART and ESPRIT trials
compared with the general population. AIDS 2013; 27:973–
979910.1097/QAD.1090b1013e32835cae32839c.
55. Johnson LF, Mossong J, Dorrington RE, Schomaker M,
Hoffmann CJ, Keiser O, et al. Life expectancies of South
african adults starting antiretroviral treatment: collaborative
analysis of cohort studies. Plos Med 2013; 10:e1001418–
e11001418.
56. Cohen MS, Gay CL, Busch MP, Hecht FM. The detection of
acute HIV infection. J Infect Dis 2010; 202:S270–S277.
57. Boily M-C, Pickles M, Vickerman P, Buzdugan R, Isac S,
Deering KN, et al.Using mathematical modelling to investigate
the plausibility of attributing observed antenatal clinic declines
to a female sex worker intervention in Karnataka state, India.
AIDS 2008; 22 (Supplement 5):149–164.
58. Pickles M, Boily MC, Vickerman P, Ramesh BM,Washington R,
Deering K, et al. Time evolution of the fraction of new HIV
infections due to primary infection among high risk groups in
southern India [abstract]. In: 19th Meeting of the International
Society for Sexually Transmitted Disease Research. Quebec
City; 2011. pp. A50–A51.
59. Garnett GP. An introduction to mathematical models in sexu-
ally transmitted disease epidemiology. Sex Transm Infect 2002;
78:7–12.
60. Anderson R, May R. Infectious diseases of humans: dynamics
and control. Oxford, UK: Oxford University Press; 1991.
61. National AIDS Control Organization. HIV Sentinel Sur-
veillance 2010–2011: a technial brief. Delhi. 2012. http://
www.nacoonline.org/upload/Surveillance/Reports%20&%20
Publication/HSS%202010-11_Technical%20Brief_30%20Nov
%2012.pdf.
62. India Health Action Trust. HIV/AIDS situation and response in
Uttar Pradesh: epidemiological appraisal using data triangula-
tion. Bangalore; 2010.
63. Beattie TSH, Bhattacharjee P, Suresh M, Isac S, Ramesh BM,
Moses S. Personal, interpersonal and structural challenges to
accessing HIV testing, treatment and care services among
female sex workers, men who have sex with men and trans-
genders in Karnataka state, South India. J Epidemiol Community
Health 2012; 66:II42–II48.
64. World Health Organization. Prevention and treatment of
HIV and other sexually transmitted infections for sex workers
in low- and middle-income countries; Geneva; 2012. http://
www.who.int/hiv/pub/guidelines/sex_worker/en/index.html
65. Alary M, Lowndes CM, Van de Perre P, Behanzin L, Batona G,
Guedou FA, et al. Scale-up of combination prevention and
antiretroviral therapy for female sex workers in West Africa:
time for action. AIDS 2013; 27:1369–1374.
66. Nagelkerke N, Jha P, de Vlas S, Korenromp E, Moses S, Blan-
chard J, et al.Modelling HIV/AIDS epidemics in Botswana and
India: impact of interventions to prevent transmission. Bull
World Health Org 2002; 80:89–96.
67. Clouse K, Pettifor AE, MaskewM, Bassett J, Van Rie A, Behets F,
et al. Patient retention from HIV diagnosis through one year
on antiretroviral therapy at a primary healthcare clinic in
Johannesburg, South Africa. J Acquir Immune Defic Syndr
2013; 62:E39–E46.
68. Venter F. Antiretroviral therapy among female sex workers in
South Africa. International Society for Sexually Transmitted
Diseases Research 2013 Conference. Vienna, Austria. 2013.
http://www.stivienna2013.com/index.php?option=com_content
&view=article&id=89&Itemid=89.
S72 AIDS 2014, Vol 28 (Suppl 1)
Article 5  •  53
How costly is safe sex? An economic analysis of the commercial  
sex market in India
Swadhin Mondal* and Indrani Gupta
 Health Policy Research Unit, Institute of Economic 
Growth (IEG), University of Delhi North Campus,  
Delhi 110007, India
*  Corresponding author: kumar.swadhin@gmail.com
Info
Article history: 
Received October 4, 2012
Received in revised form January 16, 2013
Accepted January 16, 2013
Available online March 27, 2013
Keywords
Commercial sex  |  Price  |  Condom use  |  
premium for safe sex  |  India  |  3SLS
Abstract
This paper examines the two-way association between price per sexual act and condom 
use in the commercial sex market. Survey data on female sex workers in India were analyzed 
to identify factors that affect condom use and price for sex using a simultaneous equations 
framework, estimated by the three-stage least squares method. Results indicate that unlike 
earlier findings, there is now a premium on safe sex; the average premium for safe sex is 56% 
for regular clients and 17% for non-regular clients. Further, most types of sex workers are 
able to negotiate a significant premium from their regular clients for safe sex, though the 
amount varies. These results indicate that intensive and focused interventions have worked 
on both sex worker and their clients, and should remain the approach for effective preven-
tion. A particular focus of interventions should remain on brothel-based workers and their 
clients who continue to negotiate a premium for unsafe sex.
Copyright © Maralte. All rights reserved
1.1  Introduction
Condom promotion has been the central focus of human immuno­
deficiency virus (HIV) prevention intervention programmes globally. There is 
sufficient evidence that increasing condom use can significantly prevent the 
transmission of infection (Hearst and Chen, 2004; Holmes et al., 2004; Weller 
and Davis, 2007). While this is true of both homosexual and heterosexual 
transmission, there has been a lot of visibility around condom promotion 
 efforts among female sex workers (FSWs) in developing countries (Deering et 
al., 2011; Patterson et al., 2008; Yang et al., 2005). A study from Sonagachi, a well­
known red light district in Kolkata, shows that the price paid for sex worker’s 
services is substantially lower if the client used condom for sex (Rao et al., 
2003). There have been many empirical and analytical investigations into the 
effect of increased condom use on the economic well­being of sex workers. 
In particular, considerable focus has been on whether or not condom use 
 affects the price of sex work, and therefore, the earnings of sex workers, with 
its possible adverse impact on the uptake of such services (Rao et al., 2003; 
Gertler et al., 2005; Levitt and Venkatesh, 2007; Robinson and Yeh, 2011).
In India, sex workers (both male and female) are at high risk of HIV. In 
Mumbai and Pune, for instance, around 30% of sex workers were found 
to be HIV positive (NACO, 2007; Rimell, 2011); other studies have reported 
HIV seroprevalence rates ranging from 50 to 90% among sex workers in 
Mumbai, Delhi, and Chennai (Basu et al., 2004; Gangakhedkar et al., 1997; 
NACO, 1998; UNAIDS, 2000). A large proportion of HIV­positive women 
 appear to have acquired the virus from regular partners who were infected 
during paid sex (WHO/UNAIDS Consultation, 2006; World Bank, 2007).
Both supply and demand side interventions have been initiated in India 
to increase condom use and reduce the demand for unprotected sex. 
Demand side interventions with emphasis on clients include (i) providing 
subsidized condoms to clients of FSWs, (ii) promoting condom use in all 
hot spots (high­risk places where commercial sex is solicited) by increasing 
condom availability, (iii) implementing behaviour change communication 
(BCC) and mass media campaigns on condom use, and (iv) establishing 
 sexually transmitted infection (STI) clinics at hot spots. Because demand 
side interventions may not be sufficient in the absence of appropriate 
information and knowledge, supply side interventions with sex workers 
were also initiated, which included (a) counselling sex workers through 
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examines this relationship using a 2007 survey data on FSWs from the four 
high HIV prevalence states of Andhra Pradesh, Karnataka, Maharashtra, 
and Tamil Nadu in India.
1.2   Conceptual framework
The literature review clearly indicates that there is a two­way relation­
ship between the price of sex and condom use: sex workers set their price 
based on condom use, and condom use itself influences the final price of an 
 encounter. This is because two different preference functions (that of clients 
and that of sex workers) are at play resulting in different outcomes, as shown 
in Figure 1. Given this, there are four possibilities regarding preference for 
condom use: if both want to use condoms (quadrant I) the outcome is desir­
able from the public health point of view.   If neither wants to use condoms 
(quadrant III), the outcome is clearly undesirable, and the effort would be to 
continue interventions that impart knowledge on the benefits of condom 
use to both groups.  The interesting cases are the discordant preferences 
in quadrants II and IV.  Given the history of condom interventions in South 
India (where the survey is based) with both the government and the Avahan 
programme of the Bill and Melinda Gates Foundation, it is most likely that 
a majority of sex workers and clients now prefer to use condoms and quad­
rant I, which is where the bulk of the cases belong. In addition, it is likely that 
these categories are in turn based on other socioeconomic characteristics of 
clients and sex workers.  However, the actual situation cannot be observed 
with the data, and the results of the subsequent analysis would indicate 
what could likely be happening in the market for sex in these regions.  
Two parameters are important here—the negotiation power of the sex 
workers and the price of sex work itself.   In fact, we argue that price, con­
dom use, and negotiating abilities of the sex workers all are simultaneous­
ly determined and are endogenous variables in the system.  Depending on 
the strength of preference, negotiating power, and other socio­economic 
parameters on both sides, the price of sex and condom use are simultane­
ously determined in the market of sex work.
BCC, (b) increasing access to inexpensive condoms through condom 
 promotion/social marketing, (c) empowering sex workers by improving 
their  negotiation power, and (d) providing inexpensive condom through 
condom promotion.
Studies have documented the existence of wage differentials that com­
pensate for risky work activities (Cousineau et al., 1992; Goddeeris, 1988; 
Rosen, 1986; Siebert and Wei, 1998; Viscusi, 1992).  Interpreting the premium 
for unprotected sex as a compensating differential similar to that in other 
occupations, economists have offered the market incentive argument to 
explain the persistence of unprotected sex and the possible limitations of 
public health interventions, which aim to increase condom use among sex 
workers. 
Empirical studies show that sex workers engage in price discrimina­
tion with their clients based on the client’s preference for condom use. For 
 example, Gertler et al. (2005) show that while clients paid a higher price for 
anal sex as compared to vaginal or oral sex, sex workers charged higher for 
sex without a condom. The relationship between condom use and sex work 
was explored in an earlier study, which found that sex workers charged more 
for unsafe sex (Ahlburg and Jensen, 1998).  Research on Kolkata’s Sonagachi 
area (Rao et al., 2003) showed that condom use negatively affected the price 
of sex work, raising concerns about prevention interventions that promote 
condom use.  Based on a survey of Mexican prostitutes, Gertler et al. (2005) 
show that sex workers agreed to risk acquiring infection by having unpro­
tected sex if the client compensated them adequately, and reported a 24% 
price increase when a condom is not used.  Levitt and Venkatesh (2007) show 
that for manual stimulation there is no statistically significant price differ­
ence for protected and unprotected sex; however, for oral sex with a condom 
the price reduces by US$2 and for protected vaginal sex and anal sex the 
 reduction increases to US$5.53 and US$12.61 respectively.  Similar findings 
are reported in a study of the Kenyan sex market (Robinson and Yeh, 2011) 
and a survey of Congo’s sex market (Ntumbanzondo et al., 2006).
The review above raises an important question; given that prevention 
interventions have been around now for more than two decades, is the 
relationship between condom use and price of sex work still inverse—
with condom use resulting in a lower negotiated price for sex? This paper 
Client
Sex worker
Prefer to use condoms Prefer not to use condoms
Prefer to use
condoms 
I II
Prefer  not to use
condoms 
IV III
Superior outcome:
condom used
Negotiation:
Price is the
main
instrument
Most likely situation:
outcome depends on
interplay of price and
preference
Possible but unlikely
situation but outcome
depends on interplay of
price and preference
Inferior outcome:
Condom not used
Figure 1: Matrix of preferences for condom use among clients and sex workers.
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were under the age of 18, 21 refused to participate in the study, and 51 with­
drew during the course of the interview. Of those who completed the inter­
view (5524), 223 were excluded because of incomplete information. Data on 
socioeconomic variables were missing for 26 FSWs, while data on either the 
place where clients are solicited or the place for sex were missing for 197 FSWs. 
This resulted in a total analytical sample of 5301 FSWs, including 1295 brothel­
based FSWs and 4006 non­brothel­based FSWs according to the definition 
used in this study for selecting the sample of FSWs. There is only one entry for 
each sex worker pertaining to the amount usually received per client.
Ethical approval for the study was obtained from the Institutional 
Review Boards of the Population Council and the University of Manitoba, 
Canada. Verbal consent was obtained from all respondents before partici­
pation in the interview and steps were taken to ensure their confidentiality. 
For ethical considerations, only those FSWs who were at least 18 years of 
age were interviewed. Participants were not provided any compensation 
for their time in the study but were given information on local organiza­
tions that provide services for treating STIs and condoms. Interviews were 
conducted in private or public locations depending on the preference of 
the respondent. Locations for street­based FSWs included street corners, 
gardens, parks, and areas outside cinema halls.
In this study, price per act is defined as the amount of money the sex 
 worker received from a client for a single sex act during the reference  period. 
Sex workers are classified into three types based on the primary place 
where clients are entertained: road based, brothel based, and hotel or bar 
based.  Sex workers operating on the roadside or nearby rail/bus stations, 
cinema halls, dhabas (hotels without basic amenities), inside vehicles and 
market places were considered road­based sex workers. Brothel­based sex 
workers were those who operate only from brothels. Those who operate 
from hotels, bars, or night clubs but not from brothels or roads (as defined 
earlier) were considered hotel­/bar­based sex workers. This is consistent 
with earlier research on the typology of sex workers (Jain & Saggurti, 2012).
A variable was constructed to assess the negotiation power of sex workers. 
Two questions were used to construct this variable: (i) Have there been times 
when a client refused to use condoms and the sex worker agreed to have sex 
without a condom? (ii) Have there been times when a client refused to use a 
condom but the sex worker convinced him to use it? Negotiation power was 
given a score of ‘1’ in cases where the sex workers will prevail.
Respondents were asked about condom use with regular and non­ regular 
clients during the past 7 days and at last sexual act. A regular client is a regu­
lar partner who visits the same sex worker repeatedly and supports the sex 
worker either through cash or kind.  Non­regular clients are paid clients and 
are generally one­time sexual partner of FSWs. Consistent condom use was 
defined as condom use for every sex act with a client (both regular and non­
regular) in the 7 days before the survey.
The two­way relationship between price of sex work and condom use can 
be shown as follows:
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In the same way, price acts as a signalling device in sex work, and also in 
determining where condoms will be used. In equation (2), condom use (C
i
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Negotiation power itself is an endogenous variable determined by 
socioeconomic and demographic characteristics of the sex workers. In 
equations (1)–(3), P
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1.3  Data and Methods
This paper is based on data from a primary survey conducted by the 
Population Council, among FSWs in four high HIV prevalence states of 
Andhra Pradesh, Karnataka, Maharashtra, and Tamil Nadu in 2007. The sur­
vey covered 22 districts from the four selected states. These districts were 
identified using unpublished mapping and enumeration data on FSWs, 
 collected independently by the State AIDS Control Societies and Avahan, 
the India AIDS Initiative of the Bill & Melinda Gates Foundation.
A few words about the Avahan initiative are important to mention in order 
to understand the results better. The initiative started in 2003 as a large­scale 
program to curtail the spread of HIV in the country (BMGF, 2011). The three 
primary goals for this initiative were (i) build an HIV prevention model at 
scale in India, (ii) catalyze others to take over and replicate best practices, and 
(iii) foster and disseminate lessons learned within India and worldwide.  The 
Avahan initiative focused on three high­risk populations in which the epi­
demic was concentrated:  FSWs, high­risk men who have sex with men and 
transgenders, and injecting drug users.  In addition, it also addressed “bridge 
populations” like clients of sex workers.  Because clients are demographical­
ly indistinguishable from the general male population and are therefore dif­
ficult to identify, Avahan designed programmes to be directed at three over­
lapping population groups:  the first group comprised self­identified clients 
contacted at hot spots in four southern states—Andhra Pradesh, Karnataka, 
Maharashtra, and Tamil Nadu. These states together accounted for 83% of 
India’s HIV infections in 2002.  The second group comprised long­distance 
truckers who were found to be more likely to engage in commercial sex 
contacted at major trans­shipment locations along the country’s national 
highways.  Finally, the program also targeted men of reproductive age (15–49 
years) in the four southern states contacted through mass media campaigns.
The Avahan program has been deemed quite successful. By its own 
 account “the greater availability and accessibility of condoms was accom­
panied by a significant increase in consistent condom use reported by cli­
ents of FSWs, from 63.6% in April 2006 to 81.4% a year later, rising to 86.5% in 
November 2008. A further factor driving this change in behaviour may have 
been the messaging through VAT1 shows, interpersonal communication, 
and other media.  In November 2008 those men who had been exposed to 
both interpersonal communication and mid­media reported higher consis­
tent condom use in (89.4%) than those who had been exposed to neither, or 
only to static media (82.0%)” (BMGF, 2011).
The current database comes from the same areas where the Avahan pro­
gram was rolled out in the four states. A two­stage sampling procedure was 
used to select FSWs from both brothel and non­brothel sites. For brothel sites, 
two­stage systematic sampling was used. In the first stage, lanes or small 
areas were systematically selected, and in the second stage, brothel houses 
in each lane/small sub­area were selected. All FSWs in the selected brothel 
houses were interviewed using a screening tool to identify mobile FSWs. In 
the case of non­brothel sites, two­stage time location sampling was used. In 
the first stage, sex workers’ cruising points or homes were selected, and in 
the second stage, the day and timing of visits were systematically selected. 
All FSWs found during the selected time, day, and cruising sites/homes were 
interviewed using a screening tool. About 94% (or 9475) of FSWs who were 
initially contacted (N = 10,075) agreed to provide information required to 
complete the screening questionnaire. Of these, 5611 (59%) were found to be 
eligible for the detailed interview according to the study definition of mobile 
FSWs (those who moved to two or more locations for sex work during the 
previous 2 years, one of which included a move across districts). Of the total 
eligible FSWs (5611), 87 were excluded: 15 were not interviewed because they 
1 “Visibility, Accessibility, Touchability” shows are a demonstration process 
supplemented by informal one­on­one discussions led by trained interpersonal 
communicators, and skits performed by street theatre groups.
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exogenous variables. In equation (1), X
i 
includes age (and age square to cap­
ture non­linearities) of sex worker and number of clients per day.  Including 
age as an explanatory variable is consistent with earlier findings that there 
is a premium on younger women.  In addition, the number of clients per day 
may influence the price of the sex worker because of both quality and the 
presence of a possible trade­off between price and quantity. In equation (2) 
on condom use, Y
i
 includes age of sex worker, whether or not the sex work­
ers perceive low (or high) risk of contracting HIV, price per sex act, nego­
tiation power and availability of subsidized condoms. Finally, negotiation 
abilities of respondents in equation (3) are assumed to be based on their 
age, education, where she operates from (brothel based or hotel/bar based), 
and earnings from other sources.  As is usual practice, log of income and 
price are used in estimation. The parameters of the structural equations 
are estimated by the three­stage least squares (3SLS) method.  Generally, 
3SLS assumes that the dependent variable is continuous. Applying a lin­
ear probability model such as 3SLS to a binary­dependent variable has the 
shortcoming that the errors are dependent on the coefficients. However, it 
has been contended that this may not be a problem big enough to reject 
the 3SLS approach for binary­dependent variable (Aldrich & Nelson, 1984).
1.4  Results
The descriptive statistics of the key variables used in this study are includ­
ed in Table 1.   The average age of sex workers was 30 years, 34% were mar­
ried, and had completed up to 4 years of education. The majority are hotel­/
bar­/night club­based sex workers. Ten percent reported working under 
contract with pimps or madams. Around 54% reported that condoms were 
available at a subsidized rate within the area where they practice sex work. 
Only 26% reported being able to negotiate for condom use as defined in 
this study.  The average price per sex act was Rs 219 ($5), with a standard 
variation of Rs 256 ($5.8) (the rate prevailing at the time of the survey was 
Rs 44 equivalent to $1). While all the sex workers reported that sex work 
was their main business, the majority had earnings from other sources as 
well, with the average monthly income from other sources being around 
Rs 504 ($11.5).
Table 2 presents summary statistics on consistent condom use with 
regular and non­regular clients for different categories of sex workers. 
Eighty three percent of sex workers reported consistent condom use 
Table 1: Characteristics of female sex workers in Andhra Pradesh, Karnataka, Maharashtra, and Tamil Nadu (India).
Variable Sample Mean/percentage SD Min Max
Age 5498 30.03 5.84 18 62
Age2 5498 935.79 380.56 324 3844
Price per sexual act (US$) 5498 4.98 5.82 0.45 147.73
Log value of price per sexual act 5498 5.08 0.77 3.00 8.78
Price per sexual act for hotel-based SW (US$) 2231 5.84 7.09 0.45 147.73
Price per sexual act for brothel-based SW (US$) 1422 3.96 5.51 0.45 136.36
Price per sexual act for road-based SW (US$) 1845 4.72 3.87 0.45 59.09
Monthly income from other sources (US$) 5498 11.45 22.09 0.00 454.55
Log value of income from other sources 2392 6.82 0.63 4.61 9.90
Number of client visits per day 5498 5.22 3.18 1 40
Year of education 5498 3.89 3.45 0 15
Married SW 1849 33.63 – – –
Consistent condom user 3231 58.77 – – –
SW decide the place of sex 2073 38.16 – – –
SWs reporting availability of subsidized condoms 2977 54.15 – – –
SWs who could negotiate for condom use 1404 25.54 – – –
Table 2: Consistent condom use during sex with regular and 
non-regular clients by type of sex worker.
Consistent condom use (%)
Type of sex 
worker
Last 7 days Last sexual act
With 
non-regular 
clients
With 
regular 
clients
Non-regular 
clients
Regular 
clients
All 72 64 83 71
Road based 70 63 80 70
Brothel based 82 73 81 79
Hotel/bar based 68 60 84 67
Under contract 69 58 83 65
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Table 3: Price for a single sexual act by type of sex worker among regular and non-regular clients (in US$).
Type of sex worker
Regular clients Non-regular clients
Price for safe 
sex (US$)
Price for unsafe 
sex (US$)
Premium for safe 
sex (%)
Price for safe sex 
(US$)
Price for unsafe 
sex (US$)
Premium for 
safe sex (%)
All 4.2 2.7 56 6.2 5.3 17
Road based 4.1 2.1 95 6.5 3.8 71
Brothel based 3.3 4.2 –22 4.1 5.7 –27
Hotel/bar/night club based 4.8 2.7 77 7.5 6.3 18
Under contract 4.2 3.9 7 5.6 8.5 –34
Table 4: Three-stage least square (3SLS) regression results 
(number of observations: 5498).
Coefficient Z
Equation 1: Dependent variable = log value of price per sex act
Age –0.0288* –2.30
Age2 0.0003 1.78
Year of education 0.056** 17.17
Brothel-based SWs –0.3149** –11.80
Hotel- and bar-based SWs 0.1707** 7.79
Consistent condom use 0.4763** 5.06
Number of clients per day –0.0011 –0.11
Constant 5.1345** 25.29
Equation 2: Dependent variable = consistent condom use
Age 0.0004 0.04
Age2 0.0002 1.29
Log value of price per sex act 0.1671** 6.50
Negotiation 1.3659** 19.06
Availability of subsidized condoms 0.1801** 13.32
Constant –0.9025** –4.10
Equation 3: Dependent variable = negotiation
Age –0.0028 –0.37
Age2 0.0000 0.38
Year of education 0.0073** 4.47
Brothel-based sex workers 0.1519** 10.96
Hotel/bar/night club-based sex workers –0.0126 –1.12
Log value of income from other sources 0.0007 0.48
Constant 0.2333 1.93
* Significant at 10% level.
** Significant at 1% level.
Endogenous variables: log value of price per sex, condom use, negotiation.
Exogenous variables: age, age2, number of clients per day, availability of subsidized condoms, 
year of education, brothel-based sex workers, hotel/bar/night club-based sex workers, number of 
children, log value of income from other sources.
with non­regular clients in the last sexual act.  However, consistent con­
dom use was considerably higher with non­regular clients than regular 
clients. While 83% of sex workers had used a condom with a non­regular 
client at the last sexual act, only 72% reported consistent condom use 
with a non­regular client when the reference period was 7 days preced­
ing the survey. For regular clients, these percentages are 71 and 64, re­
spectively. However, among regular clients, this pattern was reversed. 
Brothel­based sex workers reported higher consistent condom use than 
road­based or hotel­/bar­/night club­based sex workers (82% as against 
68% in the 7 days before the survey). The consistent condom use reported 
in Table 1 seems lower than that reported for the two categories of the 
sex workers in Table 2 because the former includes those who used con­
doms consistently with both regular and non­regular partners. Clearly, 
the denominator is smaller when consistent condom use is considered 
in both categories of clients.
Similarly, the price per sex act varied substantially by the type of client 
(Table 3). Generally, there was a premium on safe sex across all types of 
sex workers as well as by type of sex act.  For example, the average pre­
mium for safe sex was 56% for regular clients and 17% for non­regular 
clients. However, if one analyses the premium by type of sex worker, a 
more nuanced picture emerges. Apart from brothel­based sex workers, 
most types of sex workers were able to negoitate a significant premium 
from their regular clients for safe sex, though the amount varied. This is 
also true for non­regular clients, except that sex workers who were under 
contract with pimps or madams were not able to garner a premium for 
safe sex.
The system of simulataneous equation was estimated  by 3SLS for 
three equations: price per sex act, consistent condom use, and negotiat­
ing  power. The independent variables for each of these equations have 
 already been mentioned in Section 3 earlier.  The results are given in 
Table 4.
The results from the price equation show that age and price are nega­
tively related.   Condom use has a positive and significant impact on the 
price of sex. Brothel­based and hotel/bar­based sex workers have a pos­
itive relationship with price compared to those who are operating from 
streets. Education also seems to positively influence the price of sex.
The results from the consistent condom use equation indicate price 
positively influences condom use.  Availability of subsidized condoms posi­
tively and significantly impacts consistent condom use.  Finally,  higher is 
the negotiation power for condoms, the higher is consistent condom use.
The negotiation equation shows that the better educated have higher 
negotiating power. Brothel­, bar/hotel­based SWs have higher nego­
tiation power as compared to road­based sex workers, while those 
operating from bars/hotels do not have any signficant influence on 
negotiation. 
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1.5  Discussion
The finding that the majority of sex workers use condoms consistenty, 
particularly with their non­regular clients, is encouraging, because it sug­
gests that most sex workers recognize their risk of acquiring HIV. In addi­
tion, the fact that  regular clients generally pay a much lower price for sex 
as compared to non­regular clients indicates that familiarity relaxes eco­
nomic concerns.  Moreover,  the price of sex is lowest with regular clients 
who do not insist on condom use; possibly this is a mutual decision that 
results from a long association and familiarity with the sex partner.  Clearly, 
this is an area that needs better understanding and targeted focus in pre­
vention programmes.
Generally, the price of unprotected sex with non­regular clients is much 
higher than with regular clients, which is probably the reason why the pre­
mium for safe sex with non­regular partners is only about 17%.  Safe sex 
with regular partners fetches a higher (56%) premium compared to unsafe 
sex with regular partners.   
The findings on price for sex and condom use indicate that the sex mar­
ket is seggregated in terms of the preferences of both clients and sex 
workers.  In other words, while price is more important for some pairs 
of sex workers and clients, consistent condom use is more important 
for other pairs because both may be  aware of the benefits of safe sex in 
terms of preventing HIV and STI. In the majority of cases, however, there 
is no negative impact of condom use on price for sex, indicating that 
there is no trade­off between price and condom use.  While price acts like 
some sort of signalling device in decisions to use condoms, there seems 
to be now a positive and significant two­way relationship  between con­
dom use and price for sex.  Negotiating power remains a key variable in 
this analysis, indicating the importance of intervention strategies that 
empower sex workers.
These findings seem at first to contradict earlier results (Ahlburg and 
Jensen, 1998; Levitt and Venkatesh, 2007; Rao et al., 2003) on the nega­
tive impact of condom use on price for sex.  However, if one recalls that 
earlier research was undertaken at a time when the HIV/acquired im­
munodeficiency syndrome (AIDS) epidemic was emerging in various 
countries, including India, and large­scale prevention programs had 
just begun, these findings seem consistent with earlier ones.  The situa­
tion has changed completely with a near­saturation of HIV prevention 
interventions in high­risk areas in especially southern parts of India, 
which have received the most intensive of interventions from govern­
ment and non­government sources.  High exposure to prevention mes­
sages among both sex workers and their clients is now more the rule 
than the exception.   Clearly, the market for sex has changed in a way 
that unsafe sex is no longer seen as an attractive alternative and it no 
longer fetches a negative premium for the majority of sex workers.  In 
such scenarios, it is not surprising that safe sex is garnering a premium 
and not unsafe sex. 
The one seemingly anomalous result is that of brothels, where the earlier 
results of a premium on unsafe sex seems to prevail (Ahlburg and Jensen, 
1998; Gertler et al., 2005; Levitt and Venkatesh, 2007; Rao et al., 2003), despite 
the higher neogtiating power stated to exist within brothels.  This can be 
explained by the fact that brothels work on two principles: walk­in clients 
and madams who intermediate between the clients and the sex workers. 
In addition, data do not indicate that the clients are of any particular so­
cioeconomic background; if anything, there is a slight majority of the eco­
nomically lower categories of clients at brothels.  Given this, it is possible 
to explain why negotiation is high (madams prevail) but there continues to 
be unsafe sexual practices eliciting a premium (it is possible that no client is 
turned away and many clients who come to brothels may know that they 
can get away without using a condom).
Given these results, it is possible to further step up the intensity of be­
havioural interventions for enhancing condom use among sex workers 
without considering its impact on their earnings. At the same time, addi­
tional focus on some of the weaker spots in prevention programmes are 
required: for example, brothel­based sex workers and their clients, and 
regular partners of sex workers need special attention to further improve 
the efficacy of such interventions.
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Effects of specific 
programmatic 
strategies II

Community mobilization 
interventions

 X Community mobilization interventions for high-risk 
groups must be promoted and investments in this area 
sustained, given the emerging evidence that commu-
nity mobilization helps to address the structural bar-
riers to HIV prevention, i.e., outcomes that go beyond 
safe sex behavior promotion. A study by Saggurti et al. 
(2013) reveals that collectivization not only promotes 
self-efficacy for condom use, it also increases the use 
of public health services by both female sex workers 
and high-risk men who have sex with men. Another 
study (Yadav et al. 2013) documents that female sex 
workers’ participation as formal members in commu-
nity groups reduces their risk of sexually transmitted 
infections and promotes on-time and regular treatment 
from public health facilities. 
 X A promising strategy to scale-up and strengthen com-
munity-based organizations is by engaging selected 
community members as mentors in capacity-building 
initiatives. For example, a study by Sadhu et al. (2014) 
indicates that as compared to mentorship by non-governmental organization members, communi-
ty-based organizations mentored by community volunteers resulted in similar or better functioning 
processes; improved managerial capacity to implement, monitor and strategize project services; and 
enhanced engagement with stakeholders. 
 X Community-led crisis response systems are critical to prevent violence against key populations in the 
Indian context. For example, an intervention study among female sex workers has shown that com-
munity-led crisis response led to fewer reported incidents of violence, and additional benefits such 
as increased self-esteem and greater access to other project services for beneficiaries (Lakshmi Bai 
2012). 
Building the confidence 
of sex workers, fostering 
collective action, and 
helping community-based 
organizations to implement 
the program can create an 
enabling environment for 
key populations to negotiate 
safe sex, use public health 
services and address 
several other structural-
level challenges they 
routinely face.
Community mobilization 
interventions
Research 
highlights
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Community collectivization and its association with consistent condom use and STI treatment-
seeking behaviors among female sex workers and high-risk men who have sex with men/
transgenders in Andhra Pradesh, India
Niranjan Saggurtia*, Ram Manohar Mishraa, Laxminarayana Proddutoorb, Saroj Tuckerc, Dolly Kovvalib,
Prabhakar Parimic and Tisha Wheelerd
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(Received 22 May 2012; final version received 9 November 2012)
We examine community collectivization among female sex workers (FSWs) and high-risk men who have sex with
men and transgenders (HR-MSM) following several years of HIV prevention programming with these
populations, and its association with selected outcome indicators measuring individual behaviors (condom use
with different partners and sexually transmitted infection [STI] treatment-seeking from government health
facilities). Data for this study were collected from a large-scale cross-sectional survey conducted in 20102011
among FSWs (sample size: 3557) and HR-MSM (sample size: 2399) in Andhra Pradesh, India. We measured
collectivization among FSWs in terms of three binary (low, high) indices of collective efficacy, collective agency,
and collective action. Collectivization among HR-MSM was measured by participation in a public event (no,
yes), and a binary (low, high) index of collective efficacy. Adjusted odds ratios (adjusted OR) and their 95%
confidence intervals (CI) were computed to assess the relationships between collectivization and outcome
indicators directly and through mediation of variables such as self-efficacy for condom use and utilization of
government health facilities. Results show that among FSWs, high levels of collective efficacy (adjusted OR: 1.3,
95% CI: 1.11.7) and collective action (adjusted OR:1.3, 95% CI: 1.11.8) were associated with consistent
condom use (CCU) with regular clients. Among HR-MSM, participation in a public event (adjusted OR: 2.7,
95% CI: 2.03.6) and collective efficacy (adjusted OR: 1.9, 95% CI: 1.52.3) were correlated with condom use
with paying partners. The association between collectivization and outcome indicators continued to be significant
in most cases even after adjusting for the potential mediators. Indicators of collectivization exhibited significant
positive association with self-efficacy for condom use and service utilization from government health facilities
among both FSWs and HR-MSM. The association of high levels of collectivization with CCU, STI treatment-
seeking from government health facilities, ability to negotiate for condom use, and self-efficacy in utilizing
government health facilities is relevant to effort to improve the effectiveness and sustainability of HIV prevention
programs in India and beyond.
Keywords: community mobilization; community collectivization; condom use; female sex workers; men
who have sex with men/transgenders
Introduction
Over the past decade, studies across the world have
indicated that peer-led targeted HIV prevention
interventions result in increased HIV knowledge
(Ford, Wirawan, Reed, Muliawan, & Wolfe, 2002)
and condom use (Blanchard et al., 2005; Halli,
Ramesh, O’Neil, Moses, & Blanchard, 2006; Rou
et al., 2007; Walden, Mwangulube, & Makhumula-
Nkhoma, 1999) as well as decreased prevalence of
sexually transmitted infections (STIs) (Ford et al.,
2002; Rou et al., 2007) and HIV (Ghys et al., 2001). It
is recognized also that peer-led interventions that seek
to change behavior require support through the
development of ‘‘health-enabling social environ-
ments’’ (Foster, 1990; Jana & Singh, 1995; Tawil,
Verster, & O’Reilly, 1995). Increasingly, and in
particular for those most at risk of acquiring HIV
(key populations), studies recommend that HIV
prevention programs must go beyond peer-led inter-
vention approaches to address structural drivers  the
complex social, cultural, political, and economic
vulnerabilities faced by those who are most margin-
alized. (Blanchard et al., 2005; Chattopadhyay &
McKaig, 2004; de Souza, 2009; Halli et al., 2006;
Hays, Rebchook, & Kegeles, 2003; Nath, 2000;
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Parker, Easton, & Klein, 2000). Building upon
lessons from micro-level community mobilization as
a part of structural interventions in HIV risk reduc-
tion (Jana & Singh, 1995; Latkin & Knowlton, 2005;
Nath, 2000), Avahan, the India AIDS Initiative,
launched a large-scale HIV prevention intervention
in 2003 with key populations across six high-HIV
prevalence states in India (Avahan, 2008). One of its
goals was to mobilize communities of female sex
workers (FSWs) and high-risk men who have sex with
men/transgenders (HR-MSM) to manage and imple-
ment prevention programs themselves (Avahan, 2008;
Chandrasekaran et al., 2006).
Community mobilization has been defined and
operationalized in numerous ways and incorporates
concepts from a range of approaches including social
policy (Kothari, 2001), participatory development
(Chambers, 1997), and structural interventions (Blan-
kenship, Friedman, Dworkin, & Mantell, 2006).
Avahan describes community mobilization as the
process by which key population members ‘‘utilize
their intimate knowledge of vulnerability to overcome
the barriers they face and realize reduced HIV risk
and greater self-reliance through their collective
action’’ (Avahan, 2008). Thus, Avahan’s community
mobilization interventions seek to address HIV risk in
key populations by fostering community-level
changes that may alter power relations between
marginalized and dominant groups (Blankenship
et al., 2006; Galavotti et al., 2012). One of the earliest
examples of community mobilization strategies in
India, the Sonagachi Project’s community-led struc-
tural interventions (Jana, Basu, Rotheram-Borus, &
Newman, 2004), was a major contributor to Avahan’s
approach to community mobilization (Galavotti
et al., 2012). Although most of Avahan’s interven-
tions were standardized across states and districts, the
implementation of community mobilization varied,
with the differences mainly in group structures and
focus on the local priorities and needs of communities
(Chakravarthy, Joseph, Pelto, & Kovvali, 2012;
Gaikwad, Bhende, Nidhi, Saggurti, & Ranebennur,
2012; Punyam et al., 2012). Community mobilization
(collectivization) aimed not only to empower key
populations as a group for vulnerability reduction,
but also to enhance their self-efficacy (defined as
ability to control and make decisions about one’s own
behaviors) which in turn influences the adoption and
maintenance of healthy behaviors (Bandura, 1977;
Galavotti et al., 2012; Wheeler et al., 2012).
While the importance of community mobilization
is increasingly recognized, more data are needed to
understand how it contributes to the HIV/AIDS
response in India, particularly in increasing knowledge,
promoting safer sexual behavior (Blankenship, West,
Kershaw, & Biradavolu, 2008; Cornish & Ghosh,
2007; Halli et al., 2006; Jana & Singh, 1995), and
influencing self-efficacy of key populations. This paper
describes an analysis of the degree of collectivization
among FSWs and HR-MSM in Andhra Pradesh state
in southern India, and examines its relationship with
individuals’ condom use behavior, utilization of gov-
ernment health centers for STI treatment, self-efficacy
for condom use with commercial partners, and self-
efficacy for service utilization from government health
facilities. Furthermore, we examine the mediating
effects of self-efficacy on condom use with clients and
STI treatment from government health facilities, by the
degree of collectivization.
Methods
This paper utilizes data from the Behavioral Tracking
Survey, a cross-sectional behavioral survey conducted
during 20102011 among FSWs and HR-MSM in
Andhra Pradesh to monitor key components of the
Avahan program: community mobilization, safe sex
behavior, and STI treatment-seeking behavior. FSWs
were recruited for the survey from nine program
districts and HR-MSM from six program districts
from a total of 23 districts where the Avahan
program implemented the HIV prevention program
with both FSWs and HR-MSM.
Survey districts were selected to include areas
where the HIV prevention program was being im-
plemented but where no surveys specifically measur-
ing community mobilization had previously been
conducted. For both groups (FSWs and HR-MSM),
a sample size of 400 completed interviews was
calculated for each district based on prevalence of
consistent condom use (CCU) and expected level
of change with each unit change in the degree of
community mobilization.
To prepare the sampling frame for the selection of
FSWs from each hot spot (place where FSWs
congregate to solicit clients), a rapid mapping exercise
was conducted using key informant interviews with
local community members, police staff, and social
workers. This validated the existing list of hot spots
originally developed by the program-implementing
agency. The hot spots were then grouped into two
categories: (1) non-public (brothels, hotels, lodges,
roadside cafes, and homes) and (2) public (streets,
market areas, highways, and cinemas). A probability
sampling method was used to select respondents.
Conventional cluster sampling was used for nonpub-
lic hot spots and timelocation cluster (TLC) sam-
pling for public hot spots (Magnani, Sabin, Saidel, &
Heckathorn, 2005; Saidel et al., 2008). The TLC
S56 N. Saggurti et al.
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method involved dividing a hot spot into several
clusters based on the time slots (e.g., 5 pm9 pm)
when FSWs and HR-MSM congregated at the hot
spot and then selecting the required number of
clusters randomly. In the second stage, respondents
were randomly selected within each selected hot spot.
From a total of 5192 listed FSWs from selected
sampling sites, 4240 FSWs were approached and 3557
agreed to participate in the survey, a participation
rate of 83.9%. Of the 3546 estimated HR-MSM from
the sites sampled, 2984 were approached and 2399
agreed to participate in the survey, a participation
rate of 80.4%. This high response rate is attributed to
the recruitment method, which drew upon the knowl-
edge of community peer outreach workers. Reasons
for nonparticipation among FSWs and HR-MSM
included phone calls from prospective clients, inter-
ruptions for dialog with clients, heavy rain, and
objections from pimps/brokers or madams.
All interviews were conducted by trained research-
ers with verbal and written skills in Telugu, the local
language of Andhra Pradesh. The survey instrument
was developed in English and translated into Telugu.
The translated forms were reviewed by study inves-
tigators fluent in both languages. The interview
schedule was pre-tested in communities similar to
the survey sites. All the interviews were held in a
private location specifically hired for the survey, or in
a location convenient to the study participants. Field
staff checked the data immediately after the inter-
views to ensure accuracy and completeness of the
questionnaires. A user-written computer program in
CSPro (version.4.0) was used for double data entry by
trained data entry officers.
The original behavioral tracking survey design
and questionnaires were approved by the institutional
review boards of Family Health International and the
Karnataka Health Promotion Trust. Verbal consent
was obtained from all respondents prior to participa-
tion in the interview. For ethical reasons, only those
FSWs and HR-MSM who were at least 18 years of
age were interviewed. No names and addresses were
recorded on the questionnaires. Participants were not
compensated but were referred to project services run
by implementing agencies in the study districts.
Measures
The sociodemographic variables adjusted for in the
analysis were age (1829 years, 30years); formal
education (yes, no); marital status (never married,
currently married, and formerly married); no source
of income other than sex work (yes, no); duration of
sex work (02 years, 24 years, 59 years, and 10
years); mobility for sex work within and/or outside
district in past two years (yes, no); currently in debt
(yes, no); and place of solicitation for sex (brothels,
homes, and public places). The independent variables
used in the FSW analysis were collective efficacy,
collective agency, and collective action; these were
made up of multiple indicators comprising a compo-
site index described in detail in Table 1. For the HR-
MSM analysis, the same collective efficacy variable
was used, as well as a single-indicator variable for
participation in public events.
The key outcome indicators used for analyses
were (1) CCU with commercial sex partners and (2)
STI treatment-seeking from government health facil-
ities. While examining the association between the
degree of collectivization and outcome indicators, we
also assessed the role of individual-level efficacy
variables as potential mediating factors for indirect
benefits of community mobilization. We included (1)
self-efficacy for condom use with commercial part-
ners, as a potential mediator for relationship between
collectivization and CCU with commercial partners
and (2) self-efficacy for service utilization from
government health facilities, as the potential mediator
for relationship between collectivization and STI
treatment-seeking from government health facilities
(see Table 2 for definitions).
Data analysis
Descriptive statistics (i.e., means, standard devia-
tions, and proportions) and bivariate analyses were
presented to describe the strength and association of
collectivization and the outcome indicators. Ad-
justed odds ratios (adjusted OR) and their 95%
confidence intervals (CI) were estimated, adjusting
for sociodemographic characteristics, to assess the
independent relationships of degree of collectiviza-
tion with the outcome indicators and potential
mediators. A significant association between collec-
tivization and outcome measures was considered to
be the prerequisite for the mediation analyses (Baron
& Kenny, 1986; Hayes, 2009). The effect of a
collectivization indicator on any study outcome
was considered to be mediated through a potential
mediator if the following conditions were met (1) the
collectivization indicator was significantly asso-
ciated with study outcome, (2) collectivization was
significantly associated with the potential mediator,
and (3) the relationship between collectivization and
the study outcome declined when the mediating
variable was entered into the regression model
(Baron & Kenny, 1986; Dingemans, Spinhoven, &
van Furth, 2007; Hayes, 2009). The first two
conditions were evaluated by assessing the indepen-
dent relationships of collectivization indicators with
AIDS Care S57
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the study outcomes and potential mediating vari-
ables. The third condition was evaluated by entering
the potential mediating variable as one of the
independent variables in the multivariable logistic
regression models used to examine the relationships
between collectivization and study outcomes. All
analyses described above were conducted separately
for FSWs and HR-MSM using STATA software
(version 11.0).
Results
Female sex workers
Nearly half (47.2%) of the FSWs were aged 30 years
or more (average age: 29.4 years), 42.4% had formal
schooling, and three-fifths (60.6%) were currently
married. The average duration of practicing sex work
was 4.8 years (Table 3).
About two-fifths (39.6%) reported visiting other
places for sex work. The large majority of FSWs
(62.8%) solicited clients from public places and
homes (31.6%). About four-fifths (79.1%) reported
a high degree of collective efficacy, whereas the
percentages for collective agency and collective action
were 37.7% and 18.6%, respectively.
FSWs’ high degree of collectivization exhibited
significant positive association with most outcome
indicators and potential mediators (Table 4). FSWs
who reported high levels of collective efficacy were
more likely to report CCU with occasional clients
Table 1. Definition and coding of community mobilization indicators used in Behavioral Tracking Survey (20102011).
Community mobilization indicator Definition and coding
Collective efficacy (both FSWs and
HR-MSM)
Collective efficacy is the belief of the affected community in its power to work together
to bring positive changes. It was measured based on responses to the question: How
confident are you that FSWs in your community can work together to achieve the
following goals: keep each other safe from harm; increase condom use with clients;
speak up for your rights; and improve your lives? Responses to these questions
included: not at all, somewhat, very, and completely confident. A composite index was
constructed. The scale had reliability (Cronbach’s alpha) of 0.831 for FSWs and 0.928
for HR-MSM. The index score was further divided into two equal categories of
collective efficacy: low (12.4999) and high (2.54).
Collective agency (only for FSWs) Collective agency is the choice, control, and powers that poor or marginalized groups
have to act for themselves to claim their rights (whether civil, political, economic,
social or cultural) and to hold others accountable for these rights. It was measured
based on responses to the question: In the past 6 months, have you negotiated with or
stood up against the following stakeholders (police, madam/broker, local goon [gang
member], clients or any other sexual partner) in order to help a fellow sex worker or to
help fellow sex workers? A separate question for each of the above stakeholders was
asked, with the possible binary response categories ‘‘Yes’’ (coded as 1) and ‘‘No’’
(coded as 0). Using these four questions and corresponding responses, an index was
constructed, with the scale values ranging from 01, which had reliability (Cronbach’s
alpha) of 0.782. The index score was further divided into two equal categories of
collective agency: low (00.4999) and high (0.51).
Collective action (only for FSWs) Collective action is the strategic and organized activities by mobilized community
members to increase the community’s visibility in wider society and present or enact its
agenda for change (for example, through rallies, demonstrations, or meetings with
stakeholders). It was measured based on responses to the following seven questions:
Whether the sex workers group come together to demand/help for the following: (1)
ration card, (2) voter card, (3) bank account, (4) free education for children, (5) health
insurance, (6) representation in government forums, (7) better health services from the
government. A separate question was asked for each of the above social entitlements
and services with the possible binary response categories ‘‘Yes’’ (coded as 1) and ‘‘No’’
(coded as 0). Using these seven questions and corresponding responses, an index was
constructed, with the scale values ranging from 0 to 1, which had reliability
(Cronbach’s alpha) of 0.782. The index score was further divided into two equal
categories of collective action: low (00.4999) and high (0.51).
Participation in public events (only
for HR-MSM)
Participation in public events was measured as whether the respondents participated in
any public event in the past six months at risk of being identified as HR-MSM (no,
yes). It was derived based on single questions in the questionnaire.
Notes: FSWs: Female sex workers; HR-MSM: High-risk men who have sex with men/transgenders.
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than FSWs who reported low levels of collective
efficacy (76.7% vs. 71.6%, adjusted OR: 1.3, 95% CI:
1.11.7); CCU with regular clients (69.1% vs. 61.9%,
adjusted OR: 1.4, 95% CI: 1.11.9); STI treatment-
seeking from government health facilities (59.8% vs.
32.1%, adjusted OR: 3.3, 95% CI: 2.15.1);
self-efficacy for condom use (71.4% vs. 63.5%,
adjusted OR: 1.5, 95% CI: 1.12.0); and self-efficacy
for STI service utilization from government health
facilities (60.5% vs. 37.3%, adjusted OR: 2.6, 95%
CI: 2.13.2). Similarly, FSWs who reported high
collective action compared to their counterparts
Table 2. Measurement of outcome indicators and mediators used in Behavioral Tracking Survey (20102011).
Definitions and coding
Outcome indicators
CCU with occasional clients and regular
clients (only for FSWs)
CCU with a given type of clients (occasional, regular) was defined as use of
condom in every sexual encounter with that type of client. Occasional clients
were defined as men whom FSWs did not knew or do not recognize their faces.
Regular clients were defined as men whom FSWs knew well and could
recognized their faces.
CCU with paid partners and paying partners
(only for HR-MSM)
CCU with a given type of partner (paid, paying) was defined as use of condom
in every sexual encounter with that type of partner. Paid partners were defined
as men/transgenders whom the respondent paid for sex. Paying partners were
defined as men/transgenders who paid the respondent for sex.
STI treatment from government health
facilities
The STI treatment-seeking from government health facilities in the past one
year was defined as whether or not an individual visited government health
facilities for treatment of any STI, irrespective of his/her seeking treatment for
STIs at other places. Among FSWs, any STI was defined as presence of any of
the following two symptoms in the past one year: (1) genital sore/ulcer; (2)
yellowish/greenish discharge from vagina. Among HR-MSM, any STI was
defined as presence of any of the following three symptoms in past one year: (1)
genital sore/ulcer; (2) anal sore/ulcer; and (3) unusual discharge from penis/
anus.
Potential mediators
Self-efficacy for condom use with
commercial partners
Self-efficacy for condom use with commercial partners refers to the ability of
FSWs/HR-MSM to negotiate for condom use with their commercial partners.
It was measured by three questions assessing self-efficacy for each time condom
use with commercial partners: How confident are you that you can use a
condom with each commercial partner when (1) he gets angry with you; (2) he
offers you more money for sex without a condom; or (3) you have been using
alcohol or drugs? Responses to these questions included: not at all (coded as 1),
somewhat (coded as 2), very (coded as 3), and completely confident (coded as
4). Using these four questions and corresponding responses, an index was
constructed, with the scale value ranging from 1 to 4, which had reliability
(Cronbach’s alpha) of 0.850 for FSWs and 0.898 for HR-MSM. The index
score was further divided into two equal categories of self-efficacy for condom
use with clients: low (12.4999) and high (2.54).
Self-efficacy for service utilization from
government health facilities
Self-efficacy for service utilization from government health facilities among
FSWs/ HR-MSM was measured based on responses to the following two
questions: (1) How confident are you that you can go to the government health
clinic to get reproductive health services you need if the health workers there
treat you badly; and (b) How confident are you that you can go to the
government health clinic to get the reproductive health services even if the
health worker knows that you are a FSW/MSM? Responses to these questions
included: not at all (coded as 1), somewhat (coded as 2), very (coded as 3), and
completely confident (coded as 4). Using responses to the two questions an
index was constructed with the scale values ranging from 1 to 4 which had
reliability (Cronbach’s alpha) of 0.869 for FSWs and 0.927 for HR-MSM. The
index score was further divided into two equal categories of self-efficacy for
service utilization: low (12.4999) and high (2.54).
Notes: FSWs, female sex workers; HR-MSM, high-risk men who have sex with men/transgenders; STI, sexually transmitted infection; CCU,
consistent condom use
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Table 3. Demographics, community mobilization indicators, direct and indirect outcome indicators among FSWs (N3557)
and HR-MSM (N2399), Andhra Pradesh, India.
FSWs HR-MSM
Background characteristics N
Percentage or
Mean (SD) N
Percentage or
Mean (SD)
Sociodemographic
Age]30 years 1679 47.2 763 31.8
Average age (years) 29.4 (5.7) 27.6 (6.1)
Formal schoolinga 1510 42.4 1780 74.2
Currently married 2154 60.6 779 32.5
Formerly marriedb 1125 31.6 89 3.7
No source of income other than sex work 773 21.7 302 12.6
Currently in debt 2844 79.9 976 40.7
Mobility for sex work
Visited places and had sex in past two years 1410 39.6 1852 77.2
Visited places outside district and had sex in past two years 996 28.0 1428 59.5
Duration of practicing sex work (for FSWs)/anal sex with
man/transgenders (for MSM) (in years)
B2 243 6.8 60 2.5
24 1645 46.2 464 19.3
59 1332 37.5 851 35.5
10 or more 337 9.5 1024 42.7
Average duration 4.8 (3.3) 9.2 (5.9)
Place of solicitation for sex work
Home 1124 31.6
Public places (streets, highways, and parks) 2233 62.8
Brothels or lodges 200 5.6
Community mobilization indicators
Collective efficacy: high 2815 79.1 1489 62.1
Collective agency: high 1339 37.7
Collective action: high 663 18.6
Participation in public event in past six months 1916 79.9
Outcome indicators
CCU with occasional clients 2691 75.7
CCU with regular clientsc (N3521) 2380 67.6
CCU with paid partnersd (N620) 433 69.8
CCU with paying partnerse (N1679) 1213 72.2
STI treatment from government health facilities
in past one yearf (FSWs: N1521; HR-MSM: N320)
873 57.4 132 41.3
Potential mediators
Self efficacy for condom use with clients: high 2481 69.7 1731 72.2
Self efficacy for service utilization from government health
facilities: high
1978 55.6 1323 55.2
Notes: Average refers to the mean values.
FSWs, female sex workers; HR-MSM, high-risk men who have sex with men/transgenders; STI, sexually transmitted infection; CCU,
consistent condom use; SD, standard deviation.
aFormal schooling refers to the ability to both read and write.
bFormerly married refers to those who were divorced, separated, or widowed.
cAmong FSWs who reported having regular clients in past one year.
dAmong HR-MSM who reported having paid partners (partners whom respondents paid for sex) in past one year.
eAmong HR-MSM who reported having paying partners (partners who paid respondents for sex) in past one year.
fAmong those FSWs and HR-MSM who reported having any STI in past one year. Among FSWs, any STI was defined as presence of any of
the following two symptoms in the past one year: (1) genital sore/ulcer; (2) yellowish/greenish discharge from vagina. Among HR-MSM, any
STI was defined as presence of any of the following three symptoms in past one year: (1) genital sore/ulcer; (2) anal sore/ulcer; and (3) unusual
discharge from penis/anus.
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were more likely to report CCU with both occasional
and regular clients, high self-efficacy for condom use
with commercial partners, and high self-efficacy for
service utilization from government health facilities.
Mediation analysis results show significant rela-
tionships between FSWs’ high degree of collecti-
vization with outcome indicators in most instances
even after adjusting for the effects of the potential
mediating factors (Table 6). Only FSWs’ self-efficacy
for condom use with commercial partners fully
mediated the effects of collective efficacy and collec-
tive action on CCU with occasional clients.
Table 4. Relationship of collectivization with outcome indicators and mediators among female sex workers in Andhra
Pradesh (Behavioral Tracking Survey 20102011).
Collective efficacy Collective agency Collective action
Outcome indicators and potential mediators Low High Low High Low High
Outcome indicators
Consistent condom use with occasional clients
(%)
71.6 76.7 76.8 73.8 74.8 79.5
Adjusted OR (95% CI) Referent 1.3 (1.11.7) Referent 0.9 (0.71.1) Referent 1.3 (1.11.8)
Consistent condom use with regular clients (%) 61.9 69.1 69.4 64.7 66.2 73.6
Adjusted OR (95% CI) Referent 1.4 (1.11.9) Referent 0.8 (0.61.1) Referent 1.5 (1.12.0)
STI treatment from government health facilities
in past one year (%)
32.1 59.8 49.9 61.9 59.1 44.3
Adjusted OR (95% CI) Referent 3.3 (2.15.1) Referent 1.6 (1.12.2) Referent 0.5 (0.30.8)
Potential mediators
High self-efficacy for condom use with clients (%) 63.5 71.4 72.0 66.0 68.4 75.7
Adjusted OR (95% CI) Referent 1.5 (1.12.0) Referent 0.7 (0.50.9) Referent 1.6(1.12.2)
High self-efficacy for service utilization from
government health facilities (%)
37.3 60.5 48.3 67.7 51.9 72.1
Adjusted OR (95% CI) Referent 2.6 (2.13.2) Referent 2.1 (1.72.6) Referent 2.4 (1.73.5)
Notes: Odds ratios were adjusted for current age (entered as continuous variable); formal schooling (yes, no); marital status (currently
married, not currently married); source of income other than sex work (yes, no); place of solicitation for sex work (home, public places,
brothel/lodges); visited any place for sex work in past two years (yes, no); duration of sex work in years (entered as continuous variable).
OR, odds ratios; CI, confidence intervals; STI, sexually transmitted infection.
Table 5. Relationship of collectivization with outcome indicators and mediators among men who have sex with men/
transgenders in Andhra Pradesh (Behavioral Tracking Survey, 20102011).
Participation in public
event Collective efficacy
Outcome indicators and potential mediators No Yes Low High
Outcome indicators
Consistent condom use with paid partners (%) 48.1 74.3 67.9 71.4
Adjusted OR (95% CI) Referent 3.3 (2.15.2) Referent 1.3 (0.81.7)
Consistent condom use with paying partners (%) 54.9 75.3 64.0 76.5
Adjusted OR (95% CI) Referent 2.7 (2.03.6) Referent 1.9 (1.52.3)
STI treatment from government health facilities in past one year (%) 44.9 40.9 42.9 40.5
Adjusted OR (95% CI) Referent 0.9 (0.42.0) Referent 1.0 (0.61.7)
Potential mediators
High self-efficacy for condom use with clients (%) 63.7 74.4 51.6 84.7
Adjusted OR (95% CI) Referent 1.8 (1.42.2) Referent 4.9 (4.16.0)
High self-efficacy for service utilization from government health facilities
(%)
38.0 59.5 35.9 66.9
Adjusted OR (95% CI) Referent 2.5 (2.03.1) Referent 3.6 (3.04.3)
Notes: Odds ratios were adjusted for current age (entered as continuous variable), formal schooling (yes, no), marital status (currently
married, not currently married), sex work is main source of income (yes, no), had sex with men/ transgenders while visiting any place in past
two years (yes, no), duration since first anal sex (entered as continuous variable).
OR, odds ratios; CI, confidence intervals; STI, sexually transmitted infection.
AIDS Care S61
D
ow
nl
oa
de
d 
by
 [
12
2.
16
0.
18
.1
23
] 
at
 0
3:
34
 2
8 
M
ay
 2
01
4 
74  •  Article 6
T
a
b
le
6
.
E
ff
ec
ts
o
f
co
ll
ec
ti
v
iz
a
ti
o
n
a
n
d
m
ed
ia
to
rs
o
n
o
u
tc
o
m
e
in
d
ic
a
to
rs
a
m
o
n
g
fe
m
a
le
se
x
w
o
rk
er
s,
a
n
d
h
ig
h
-r
is
k
m
en
w
h
o
h
a
v
e
se
x
w
it
h
m
en
/t
ra
n
sg
en
d
re
s
in
A
n
d
h
ra
P
ra
d
es
h
(B
eh
a
v
io
ra
l
T
ra
ck
in
g
S
u
rv
ey
2
0
1
0
2
0
1
1
).
F
S
W
s
C
o
n
si
st
en
t
co
n
d
o
m
u
se
w
it
h
o
cc
a
si
o
n
a
l
cl
ie
n
ts
C
o
n
si
st
en
t
co
n
d
o
m
u
se
w
it
h
re
g
u
la
r
cl
ie
n
ts
S
T
I
tr
ea
tm
en
t
fr
o
m
g
o
v
er
n
m
en
t
h
ea
lt
h
fa
ci
li
ti
es
in
p
a
st
o
n
e
y
ea
ra
C
o
ll
ec
ti
v
iz
a
ti
o
n
in
d
ic
a
to
rs
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
A
d
ju
st
ed
O
R
fo
r
co
ll
ec
ti
v
iz
a
ti
o
n
b
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
m
ed
ia
to
rc
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
co
ll
ec
ti
v
iz
a
ti
o
n
b
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
m
ed
ia
to
rc
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
co
ll
ec
ti
v
iz
a
ti
o
n
b
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
m
ed
ia
to
rc
(9
5
%
C
I)
C
o
ll
ec
ti
v
e
ef
fi
ca
cy
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
S
el
f-
ef
fi
ca
cy
fo
r
co
n
d
o
m
u
se
w
it
h
co
m
m
er
ci
a
l
p
a
rt
n
er
s
1
.1
(0
.8
1
.5
)
2
.5
(2
.0
3
.1
)
1
.3
(1
.1
1
.7
)
2
.3
(1
.9
2
.8
)


S
el
f-
ef
fi
ca
cy
fo
r
se
rv
ic
e
u
ti
li
za
ti
o
n
fr
o
m
g
o
v
er
n
m
en
t
h
ea
lt
h
fa
ci
li
ti
es




3
.6
(2
.3
5
.6
)
0
.9
(0
.5
1
.2
)
C
o
ll
ec
ti
v
e
a
g
en
cy
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
S
el
f-
ef
fi
ca
cy
fo
r
se
rv
ic
e
u
ti
li
za
ti
o
n
fr
o
m
g
o
v
er
n
m
en
t
h
ea
lt
h
fa
ci
li
ti
es




1
.6
(1
.2
2
.3
)
0
.7
(0
.6
1
.0
)
C
o
ll
ec
ti
v
e
a
ct
io
n
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
S
el
f-
ef
fi
ca
cy
fo
r
co
n
d
o
m
u
se
w
it
h
co
m
m
er
ci
a
l
p
a
rt
n
er
s
1
.2
(0
.9
1
.7
)
2
.7
(2
.1
3
.5
)
1
.4
(1
.1
1
.9
)
2
.3
(1
.9
2
.8
)


S
el
f-
ef
fi
ca
cy
fo
r
se
rv
ic
e
u
ti
li
za
ti
o
n
fr
o
m
g
o
v
er
n
m
en
t
h
ea
lt
h
fa
ci
li
ti
es




0
.6
(0
.4
0
.8
)
0
.8
(0
.6
1
.1
)
H
R
-M
S
M
C
o
n
si
st
en
t
co
n
d
o
m
u
se
w
it
h
p
a
id
p
a
rt
n
er
s
C
o
n
si
st
en
t
co
n
d
o
m
u
se
w
it
h
p
a
y
in
g
p
a
rt
n
er
s
C
o
ll
ec
ti
v
iz
a
ti
o
n
in
d
ic
a
to
rs
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
A
d
ju
st
ed
O
R
fo
r
co
ll
ec
ti
v
iz
a
ti
o
n
b
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
m
ed
ia
to
rc
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
co
ll
ec
ti
v
iz
a
ti
o
n
b
(9
5
%
C
I)
A
d
ju
st
ed
O
R
fo
r
m
ed
ia
to
rc
(9
5
%
C
I)
P
a
rt
ic
ip
a
ti
o
n
in
p
u
b
li
c
ev
en
t
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
S
el
f-
ef
fi
ca
cy
fo
r
co
n
d
o
m
u
se
w
it
h
co
m
m
er
ci
a
l
p
a
rt
n
er
s
1
.9
(1
.3
2
.9
)
2
.9
(1
.8
4
.5
)
2
.6
(2
.0
3
.5
)
1
.6
(1
.3
2
.1
)
C
o
ll
ec
ti
v
e
ef
fi
ca
cy
a
n
d
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
S
el
f-
ef
fi
ca
cy
fo
r
co
n
d
o
m
u
se
w
it
h
co
m
m
er
ci
a
l
p
a
rt
n
er
s


1
.7
(1
.3
2
.2
)
1
.3
(1
.1
1
.7
)
O
R
,
o
d
d
s
ra
ti
o
s;
C
I,
co
n
fi
d
en
ce
in
te
rv
a
ls
;
S
T
I,
se
x
u
a
ll
y
tr
a
n
sm
it
te
d
in
fe
ct
io
n
;
F
S
W
s,
fe
m
a
le
se
x
w
o
rk
er
s;
H
R
-M
S
M
,
H
ig
h
-r
is
k
m
en
w
h
o
h
a
v
e
se
x
w
it
h
m
en
/t
ra
n
sg
en
d
er
s.
a
A
n
a
ly
si
s
w
a
s
re
st
ri
ct
ed
to
th
o
se
w
h
o
re
p
o
rt
ed
to
h
a
v
e
su
ff
er
ed
fr
o
m
a
n
y
S
T
I
in
p
a
st
o
n
e
y
ea
r.
b
O
d
d
s
ra
ti
o
s
w
er
e
a
d
ju
st
ed
fo
r
th
e
co
rr
es
p
o
n
d
in
g
m
ed
ia
to
rs
a
lo
n
g
w
it
h
th
e
so
ci
o
d
em
o
g
ra
p
h
ic
ch
a
ra
ct
er
is
ti
cs
:
cu
rr
en
t
a
g
e
(e
n
te
re
d
a
s
co
n
ti
n
u
o
u
s
v
a
ri
a
b
le
),
fo
rm
a
l
sc
h
o
o
li
n
g
(y
es
,
n
o
),
m
a
ri
ta
l
st
a
tu
s
(c
u
rr
en
tl
y
m
a
rr
ie
d
,
n
o
t
cu
rr
en
tl
y
m
a
rr
ie
d
),
se
x
w
o
rk
is
m
a
in
so
u
rc
e
o
f
in
co
m
e
(y
es
,
n
o
),
h
a
d
se
x
w
it
h
m
en
/t
ra
n
sg
en
d
er
s
w
h
il
e
v
is
it
in
g
a
n
y
p
la
ce
in
p
a
st
tw
o
y
ea
rs
(y
es
,
n
o
),
d
u
ra
ti
o
n
si
n
ce
fi
rs
t
a
n
a
l
se
x
(e
n
te
re
d
a
s
co
n
ti
n
u
o
u
s
v
a
ri
a
b
le
).
c
O
d
d
s
ra
ti
o
s
w
er
e
a
d
ju
st
ed
fo
r
th
e
co
rr
es
p
o
n
d
in
g
co
ll
ec
ti
v
iz
a
ti
o
n
in
d
ic
a
to
r
a
lo
n
g
w
it
h
th
e
so
ci
o
-d
em
o
g
ra
p
h
ic
ch
a
ra
ct
er
is
ti
cs
:
cu
rr
en
t
a
g
e
(e
n
te
re
d
a
s
co
n
ti
n
u
o
u
s
v
a
ri
a
b
le
),
fo
rm
a
l
sc
h
o
o
li
n
g
(y
es
,
n
o
),
m
a
ri
ta
l
st
a
tu
s
(c
u
rr
en
tl
y
m
a
rr
ie
d
,
n
o
t
cu
rr
en
tl
y
m
a
rr
ie
d
),
se
x
w
o
rk
is
m
a
in
so
u
rc
e
o
f
in
co
m
e
(y
es
,
n
o
),
h
a
d
se
x
w
it
h
m
en
/t
ra
n
sg
en
d
er
s
w
h
il
e
v
is
it
in
g
a
n
y
p
la
ce
in
p
a
st
tw
o
y
ea
rs
(y
es
,
n
o
),
d
u
ra
ti
o
n
si
n
ce
fi
rs
t
a
n
a
l
se
x
(e
n
te
re
d
a
s
co
n
ti
n
u
o
u
s
v
a
ri
a
b
le
).
S62 N. Saggurti et al.
Downloaded by [122.160.18.123] at 03:34 28 May 2014 
Article 6  •  75
High-risk men who have sex with men
Nearly one-third (31.8%) of the HR-MSM were
aged 30 years or more (average age: 27.6 years) and
approximately three quarters (74.2%) of them had
formal education. About one-third (32.5%) were
currently married (Table 3). The majority (79.9%)
reported having participated in a public event in the
previous six months at risk of being identified as a
HR-MSM, while 62.1% reported a high degree of
collective efficacy. CCU with paid and paying part-
ners was found to be 69.8% and 72.2%, respectively.
Among HR-MSM who suffered from any STI
(13.4%) in the past one year, about two-fifths
(41.5%) visited a government clinic for treatment.
HR-MSM who participated in any public event
compared to those who did not were significantly
more likely to report CCU with both paid partners
(74.3% vs. 48.1%, adjusted OR: 3.3, 95% CI: 2.1
5.2) and paying partners (75.3% vs. 54.9%, adjusted
OR: 2.7, 95% CI: 2.03.6), more likely to report high
self-efficacy for condom use (74.4% vs. 63.7%,
adjusted OR: 1.8, 95% CI: 1.42.2), and high self-
efficacy for service utilization from government
health facilities (59.5% vs. 38.0%, adjusted OR:
2.5, 95% CI: 2.03.1). HR-MSM who reported
high collective efficacy compared with their counter-
parts were significantly more likely to use condoms
consistently with paying partners, have high self-
efficacy for condom use, and high self-efficacy for
service utilization from government health facilities
(Table 5).
Table 6 gives that collectivization continued to
have significant positive association with condom use
in sex with paid and paying partners even after
adjusting for the potential mediating factor.
Discussion
Community mobilization and structural interventions
are widely recognized as complex and characterized
by varying approaches that respond to different
social, political, and cultural contexts (Beattie et al.,
2012; Blanchard et al., 2005; Chakrapani, Newman,
& Shunmugam, 2008; Cornish, 2006; Gaikwad et al.,
2012; Ghose, Swendeman, George, & Chowdhury,
2008; Gupta, Parkhurst, Ogden, Aggleton, & Mahal,
2008; Wheeler et al., 2012). These approaches led to
an array of methodological approaches and theore-
tical constructs to describe, and measure the commu-
nity mobilization. The most commonly reported
measures of community mobilization include collec-
tive efficacy and collective agency, collective action,
and participation in community’s events. The findings
of this research study document a high degree of
collective efficacy among four-fifths of FSWs and
three-fifths of HR-MSM surveyed in Andhra Pra-
desh, India. A considerable proportion of FSWs
reported collective agency and a large majority of
HR-MSM reported participating in public events.
These findings are consistent with previous research
from other areas where Avahan has implemented
community mobilization activities among FSWs
(Beattie et al. 2012; Blankenship, Burroway, &
Reed, 2010; Gaikwad et al., 2012; T. Thomas et al.,
2012).
We found that although large proportions of
FSWs reported high collective efficacy and collective
agency, relatively few reported high collective action.
However, the post hoc analyses suggest that about
43% of FSWs reported that the sex workers group
had come together to help FSWs access to at least one
of seven entitlements. This result suggests that a
greater proportion of sex workers reported the group
coming together to help with some entitlements, but
not consistently to meet all the needs of FSWs.
Consistent with previous studies (Blankenship
et al., 2008; Ghose et al., 2008; Halli et al., 2006;
Jana & Singh, 1995; Swendeman, Basu, Das, Jana, &
Rotheram-Borus, 2009), the current findings also
document that key populations (both FSWs and
HR-MSM) reporting a high degree of community
collectivization (more specifically, collective efficacy)
were more likely to report CCU with various types of
partners and STI treatment-seeking behavior from
government health facilities. In addition, a high
degree of community mobilization had significant
positive relationships with self-efficacy for condom
use and self-efficacy for service utilization among
FSWs and HR-MSM. The study findings add to the
current literature in describing the role of potential
mediating factors, such as self-efficacy for condom
use and self-efficacy for service utilization from
government facilities, which might determine the
overall effects of collectivization on study outcomes.
These associations were independent of sociodemo-
graphic characteristics of key populations, which
reinforces the importance of community mobilization
as a key strategy within HIV prevention interventions
in different contexts.
These findings show that positive behavior change
is linked with the strong community mobilization
among two quite distinct key population groups in
India. At the same time, the inconclusive relationship
of collectivization with STI treatment-seeking at
government health facilities among HR-MSM sug-
gests the need to address structural barriers which
prevent HR-MSM from utilizing services at perma-
nent government health centers. Other analysis from
India has concluded that stigma and discrimination
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from health care providers, and poor training to work
with HR-MSM (Avahan, 2010; Chakrapani et al.,
2008), remain an obstacle.
Although our findings offer important insights
into the relationship between community collectiviza-
tion and selected outcome indicators of an HIV
prevention intervention with FSWs and HR-MSM
in India, they must be interpreted in the light of
certain study limitations. Both the input and outcome
indicators were based on self-reports, which are
vulnerable to social desirability and recall biases.
Most of the outcome variables were based on only
one item which may have some validity issues.
Furthermore, analyses are cross-sectional and caus-
ality cannot be assumed as in the case of prospective
research study. Due to the contextual differences in
which HR-MSM operate, the collectivization con-
cepts such as collective agency and collection action
could not be measured. This to an extent limited our
ability to compare the collectivization indicators
between these two population groups.
In understanding the findings presented here, the
nature of the sample and other inherent biases should
be considered. The FSWs and HR-MSM interviewed
for the study were drawn primarily from the sites
(areas) where Avahan has implemented the commu-
nity mobilization program. Hence, there was no
comparison with areas where no such programs
were implemented or across different points of time
that could be compared to baseline data. Therefore,
findings cannot be generalized to all FSWs and HR-
MSM in the national context. However, results could
be generalizable to those areas where Avahan or
similar intervention settings exist.
Given the widely recognized degree to which
contextual factors may impede or facilitate key
populations’ access to HIV prevention services and
mobilization, more extensive analysis of these fac-
tors is needed to inform operational approaches.
While a factor analysis was undertaken to correct for
biases, the current findings do not offer insights into
the influence upon community organizational activ-
ities of external environmental factors such as police
violence, stigma, legal restrictions, economic power
of stakeholders, and control over resources. Among
the more critical areas to factor for are the stigma
and discrimination faced by HR-MSM and FSWs in
Indian society (Chakrapani, Newman, Shunmugam,
Kurian, & Dubrow, 2009; Chakrapani, Newman,
Shunmugam, McLuckie, & Melwin, 2007; Newman,
Chakrapani, Cook, Shunmugam, & Kakinami,
2008; B. Thomas et al., 2012). Further research
regarding temporal measures is needed to assess
whether, when, and how these factors shape com-
munity collectivization.
Conclusion
The current study contributes to the growing litera-
ture on the effects of community mobilization (col-
lective efficacy, collective agency, collective action,
and participation in public events) on safe sex
behavior and STI service utilization from government
health facilities in India by examining these issues
among those at greater risk for acquisition and
transmission of HIV  FSWs and HR-MSM. The
findings document that community collectivization is
associated with CCU and negotiation for condom
use. These data highlight the need for programs to
integrate community mobilization approaches as part
of HIV prevention, in India and elsewhere. Perhaps
most importantly, the findings emphasize the value of
collectivizing key populations to address the situa-
tions/crises they face. Globally, structural interven-
tion approaches are considered critical to HIV
prevention (Hecht et al., 2010) but recognizing the
process of collectivization as a prerequisite for
addressing safe sex behavior and health service
utilization may offer greater opportunities to address
the stigma and discrimination experienced by margin-
alized groups (Chakrapani et al., 2007, 2009; New-
man et al., 2008; B. Thomas et al., 2012). While the
current study findings offer evidence that high-risk
behaviors are mitigated in mobilized populations,
many individuals within the study population still
report low levels of collective action, showing that
more work is needed to support communities in the
Avahan program, especially considering that pro-
gram implementation is due to be handed over to the
Government of India by 2013. As all HIV prevention
efforts in India  including Avahan  are being
transitioned to the government’s National AIDS
Control Program, such an initiative calls for further
strengthening and sustaining community mobiliza-
tion approaches as part of a multi-faceted effort to
ensure strong service utilization and safe sex beha-
viors.
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Abstract
Background: Empowering female sex workers (FSWs) to address structural barriers and forming community groups
(CGs) through community mobilization are seen as essential components of HIV prevention programs in India.
Taking the membership of a CG as an exposure intervention, we hypothesized whether participation in a CG lead to
reduced sexually transmitted infections (STIs) and increased treatment-seeking behavior among FSWs in three
selected states of India — Andhra Pradesh, Maharashtra and Tamil Nadu.
Methods and Findings: The propensity score matching (PSM) approach examined the effect of CG membership, as
against no membership, on STI-related risk, described as selected outcome measures — presence of any STI, self-
reported STI symptoms, and treatment-seeking behavior among FSWs. A cross sectional bio-behavioral survey was
administered in 2009–2010 and covered 7,806 FSWs through two-stage probability-based conventional and time
location cluster sampling in 23 administrative districts of Andhra Pradesh, Maharashtra and Tamil Nadu. Only 2,939
FSWs were reported to be members of a CG and among them 4.5% had any STIs. A majority of FSWs were aged
above 24 years (86.4%), had ever been married (73%), operated from a public place for solicitation (81.5%), and had
ever received HIV test results (75.6%). The average effect of CG exposure was reduction in STI prevalence by 4%,
while self-reported STI symptom treatment-seeking behavior increased by 13.7%.
Conclusion: FSWs who were exposed to a CG were at a substantially lower risk of STIs than those who were
unexposed. The FSWs exposed to a CG had a higher chance of seeking STI treatment from public and private health
facilities. Collectivization related challenges must be overcome to provide access to tailored STI prevention and care
services.
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Introduction
Formation of community groups (CGs) is a common output
of community mobilization[1]. In HIV and AIDS programs, CGs
and networks are seen as modes to strengthen demand for
services, manage programmatic activities, and empower
individuals and groups to reduce their vulnerability to HIV/
sexually transmitted infection (STI) particularly among high-risk
groups [2-4]. Apart from the delivery of public health services,
community mobilization has also influenced many important
HIV and AIDS policy decisions, and marginalized groups
affected by HIV have found multiple benefits in coming together
[5].
Commercial sex workers included in high-risk group
population are highly vulnerable, disempowered and
socioeconomically marginalized [6]. Understanding HIV/STI
risk among female sex workers (FSWs) requires attention to
both individual risk behaviors and the social-structural factors
that shape the contexts of risk. Structural inequalities have led
to an increased recognition of stigma reduction as a key
component in HIV prevention and treatment [7-9] and justified
the significance of community and structural factors in HIV/STI
transmission [10,11].
Studies from developing countries have shown that
community mobilization helps to empower sex workers, reduce
vulnerability to HIV/STI and increase condom use [12-21]. In
PLOS ONE | www.plosone.org 1 October 2013 | Volume 8 | Issue 10 | e78361
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India, interventions targeting FSWs have been linked to
increased knowledge of HIV/STI risk; consistent condom use
with occasional and regular clients and non-client partners; and
reduced STI prevalence [22-27]. Community mobilization of
FSWs through the Sonagachi project in Kolkata, India, drew
widespread interest [28], and growing literature suggests that
Asian countries may continue to offer community mobilization
as a structural approach to HIV and AIDS [29,30].
Avahan, the India AIDS Initiative was launched in 2003, and
one of its major components is the formation of CGs through
community mobilization as a strategy to empower FSWs to
address structural barriers [31]. In addition to FSWs, Avahan
supported interventions among other high-risk groups, such as
clients of FSWs, men who have sex with men (MSM),
transgender (TG) persons, injecting drug users (IDUs) and
clients of sex workers in hotspots and through targeting long
distance truck drivers in six high prevalence states of India [32].
Limited studies mentioned that community mobilization
interventions help FSWs to use condoms and practice safe
sex, access social entitlements, avail STI services from
government health facilities and increase empowerment
[30,33-41] . In the absence of evidence of lowered STI among
members of CGs, this paper examines the association between
exposure to a CG and presence of any STI, self-reported STIs
and treatment-seeking behavior. In this paper, we briefly
describe the FSWs characteristics among CGs membership
and examine their impact on STI risk and treatment-seeking
behavior among FSWs.
Materials and Methods
Ethical Statement
All participants in this study provided written informed
consent. The integrated behavioral and biological assessment
(IBBA) protocol and ethical clearances were obtained from
Protection of Human Subjects Committee of FHI 360 and the
Health Ministry Screening Committee of Indian Council of
Medical Research (ICMR) institute and local ethical committees
of the implementing institutes of ICMR [National AIDS
Research Institute (NARI), Pune; National Institute of Medical
Statistics (NIMS), New Delhi; National Institute of Nutrition
(NIN), Hyderabad; and National Institute of Epidemiology (NIE),
Chennai][42]. The IBBA dataset is available in public domain
for research use through formal application process at NARI
and also, survey instrument is available at IBBA website
(www.ibbainfo.in).
Data, Study Setting and Sampling
The present study utilizes data from the second wave of the
large-scale bio-behavioral cross sectional survey, known as
IBBA, that was carried out in six high-prevalence states of India
among FSWs and their clients, MSM, TGs, IDUs and truckers
during 2009–2010. The IBBA is a significant component of
Avahan’s evaluation strategy[43]. The collaborative efforts of
many national-level organizations, such as ICMR-associated
institutes including NARI, NIE, NIMS, NIN, and the Regional
Medical Research Centre, Dibrugarh, and research agencies
resulted in IBBA. FHI 360 (formerly Family Health International)
was appointed the technical support agency to conduct the
survey. IBBA provided data to measure the effect of program
interventions on high-risk groups, in terms of behaviors as well
as prevalence of HIV/ STI.
IBBA survey were conducted through face-to-face interviews
and collection of blood and urine samples at cruising sites/
settings to gather comprehensive behavioral and biological
information on high-risk populations at the district level. Two-
stage probability-based conventional and time location cluster
sampling methods were used to sample 7,806 FSWs from
brothel, home, lodged and street based settings [44]. We used
data from 23 administrative districts in the three Indian states of
Andhra Pradesh, Maharashtra and Tamil Nadu.
Outcome Variables
Presence of any Sexually Transmitted
Infection.  Presence of any STI was the first outcome variable
measuring STI risk in blood and urine samples collected and
tested in laboratory (biological examination). Syphilis was
screened by the Rapid Plasma Regain (RPR) test and
confirmed by Treponema pallidum hemagglutination assay
(TPHA). Nucleic-acid amplification (Gen-Probe APTIMA
Combo 2, Gen-Probe Inc., San Diego, California) tests were
conducted to screen chlamydiasis (C. trachomatis) and
gonorrhoea (N. ganorrhoeae). Participants who tested positive
for any of the three STIs (syphilis, gonorrhoea and
chlamydiasis) were categorized as ‘having any STIs or
presence of STIs’.
Self-Reported any STI Symptoms.  Self-reported any STI
symptom was the second outcome variable measuring risk
behavior among FSWs. Participants were asked if they had
any STI symptoms in the past 12 months, for which the
response options were: vaginal discharge, lower abdominal
pain without diarrhea or menses, and genital ulcers or sores.
We categorized the FSWs who reported any STI symptoms as
‘reporting STI symptoms’ and the remaining as ‘not reporting
STI symptoms’.
STI Treatment-Seeking Behavior.  Treatment-seeking
behavior for STIs was the third outcome variable measuring
risk. Participants were asked if they had sought treatment/
advice/medicine for any self-reported STI symptoms in the past
12 months, for which the response options were: sought
advice/treatment/medicine from Avahan clinic, government
clinic/hospital, non-governmental organization or charity-run
clinic/hospital, and private clinic/hospital. We categorized the
FSWs who reported seeking advice/treatment/medicine from
clinic/hospital as ‘yes’ and those who did not as ‘no’.
Exposure to Community Group (CG).  Exposure to CG
was defined as membership of a CG and meeting each other at
least once a month. Participants were asked about their
membership to CG (self-help group/community-based
organization). This exposure variable was considered as
indicator of community participation.
Explanatory Variables
Socio-demographic predictors such as age of respondents,
formal schooling (read and write), marital status, source of
income other than sex work, age at sexual debut, age at
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starting sex work, usual place of solicitation, sex clients volume
per week, regular and occasional clients, ever having faced
physical violence, ever receiving HIV test results, and condom
use with regular partners were included in this study.
Analytical Approach
Bivariate analyses were carried out to understand the
proportion of FSWs who were members of a CG by selected
background characteristics. Chi-square statistics were applied
to test the bivariate association in exposure to CG by selected
background characteristics. Difference between means was
assessed using the student T-test. All tests were double sided
and a p-value of <0.05 was considered statistically significant.
In order to examine the impact of CG exposure on the
presence of any STI (laboratory tested), self-reported STI
symptoms, and treatment-seeking behavior, radius caliper
method of propensity score matching (PSM) [45,46] was
applied. In this, each exposed participant was matched only
with control participants whose propensity score fell in a
predefined neighborhood of the estimated propensity score of
the exposed. In the absence of experimental or case-control
study/data, PSM method can be applied to assess the impact
of exposure/treatment on program outcomes through
observational study/data [47-52]. All selected variables,
namely, age of participant, literacy status, source of income,
current marital status, age at sexual debut, usual place of
solicitation, and regular and occasional clients, were
associated with CG and used to calculate the propensity score.
Propensity score is estimated by logistic regression, with the
dichotomous outcome being the exposure/treatment (1 =
exposed to CG; 0 = unexposed to CG) using associated
observed background characteristics of the predictor variables.
The key assumption in this method is that conditional on
propensity score, assignment to the exposed (exposed to CG)
and control group (unexposed to CG) can be taken as random
[47]. To test this assumption, conditional on propensity score,
the observable selected characteristics of the two groups have
similar distributions. Even if this ‘balancing’ property is
satisfied, we still have to assume that selection to the exposed
group is not based on unobservable characteristics that also
affect outcome variables. A better approach would be to match
the observable characteristics measured before CG
membership, since these should not be influenced by CG.
In this case, difference in STI presence between exposed
and control groups can be directly compared to show the
impact of exposure on the exposed group, known as average
treatment effect on treated (ATT). Additionally, comparing the
difference in STI presence between control and matched
exposed groups can show the impact of exposure on the
unexposed, known as average treatment effect on untreated
(ATU). These two average effects were weighted by the
proportion of FSWs in exposed and control groups,
respectively, to arrive at the impact of the intervention exposure
on presence of STIs, known as average treatment effect (ATE),
which measured the increase/decrease in STIs due to CG
exposure.
We first examined the impact of CG exposure on presence of
any STI (laboratory tested), self-reported STI symptoms, and
STI treatment-seeking behavior by comparing the presence of
STIs and treatment-seeking behavior of FSWs exposed to CG
against that among matched control FSWs. To assess whether
the average effect is statistically significant, we estimated
bootstrapped SE around the estimates [53,54]. Data was
analyzed using STATA 11.0 [55].
Results
Exposure to CG and Socio-demographic
Characteristics
The mean age of participants was 31.5 years. Of the 7,806
respondents, 46% were literate, 92% had ever been married,
and more than three-fourth had sexual debut at the age of 15
years or later (77.6%), started sex work after the age of 20
years (84%), operated from a public place for solicitation
(78.6%), and had regular (86.6%) and occasional (95.8%)
clients.
A total of 2,939 (37.7%) FSWs reported being members of a
CG. Members of CG were more likely to be aged above 24
years (86.4%), have ever been married (73%), have made
sexual debut after the age of 14 years (72.8%), have started
sex work after the age of 19 years (84%), operate from a public
place for solicitation (81.5%), have regular (90.4%) and
occasional (97.4%) clients, have ever received HIV test results
(75.6%), exposed to program (62.8%), and self-report any STI
treatment-seeking behavior (93.2%). Members of CG were less
likely to have any STIs (4.5%). Condom use with regular
partners was the same irrespective of exposure to CG,
however, those ever experiencing physical violence (22.9%)
were higher among exposed CG compared to unexposed
FSWs (see Table 1).
Impact of CG Exposure on Selected Outcomes
The impact of CG exposure on the presence of any STI, self-
reported STI symptoms, and treatment-seeking behavior in
matched samples of exposed and control groups is presented
in Table 2. The average effect of CG exposure is the difference
in presence of any STI and treatment-seeking behavior
between exposed and control groups in outcome variables.
Overall, balance properties were achieved for all statistically
significant impact, confirming no significant difference in
covariate between exposed and control groups, and hence that
the ATT, ATU and ATE estimates obtained from the model
were consistent.
Exposure to CG helps in lowering STI presence by 4% [95%
confidence interval (CI): -5.6 - -3.4, p<0.001] as compared to
no exposure. However, this was not found in self-reporting of
any STI symptoms. When compared to no exposure, CG
exposure increased self-reported STI symptom treatment-
seeking behavior by 13.7% (95% CI: 12.0-17.1, p<0.001).
Discussion
Our study of FSWs in the three Indian states of Andhra
Pradesh, Maharashtra and Tamil Nadu found more than one
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Table 1. Proportion of FSWs who were exposed/unexposed
to community groups by selected background
characteristics (India, IBBA, 2009–2010).
Background
variables Total
Exposed to
community
groups (%)
Unexposed to
community
groups (%)
p value (Chi2
test statistics
and Student
T-test)
N 7,806
2,939
(37.7%)
4,867 (62.3%)  
Age     
Mean age in years
(SD)
31.5 (7.5) 32.2 (7.0) 31.0 (7.7) <0.050 (5.5)
Less than 25 years 16.4 13.6 18.7  
25 years or more 83.6 86.4 81.3 <0.001 (36.7)
Literacy     
Illiterate 53.7 50.7 56.1  
Literate 46.3 49.3 43.9 0.041 (22.7)
Source of income other than sex
work
   
Yes 55.2 58.9 52.2  
No 44.8 41.1 47.8 0.010 (34.1)
Current marital
status
    
Never married 8.2 4.8 10.9  
Ever married 91.8 73.0 69.6 <0.001 (98.1)
Age at sexual debut     
Below 15 years 22.4 27.2 18.6  
15 years or more 77.6 72.8 81.4 <0.001 (83.4)
Age at starting sex
work
    
Below 20 years 16.0 16.0 16.0  
20 years and above 84.0 84.0 84.0 0.999 (0.0)
Usual place of
solicitation
    
Public 78.6 81.5 76.3  
Non-public 21.4 18.5 23.7 <0.001 (31.0)
Sex client volume per week    
Less than 10 62.9 56.9 67.7  
10 or more 37.1 43.1 32.3 <0.001 (95.6)
Regular clients     
Yes 86.6 90.4 83.6  
No 13.4 9.6 16.4 <0.001 (76.0)
Occasional clients     
Yes 95.8 97.4 94.4  
No 4.2 2.6 5.6 <0.001 (41.6)
Ever had physical
violence
    
Yes 13.2 22.9 13.3  
No 86.7 77.1 86.7 <0.001 (123.7)
Ever received HIV
test results
    
Yes 67.3 75.6 60.6  
No 32.7 24.4 39.4 <0.001 (197.4)
Condom use with
regular partner
    
Yes 13.7 14.0 13.4  
third FSWs to be members of a CG. Most FSWs with
membership to a CG were aged above 24 years, had ever
been married, operated from a public place for solicitation, and
had ever received HIV test results. FSWs with exposure to a
CG reported significantly lower STI prevalence, compared to
those who were not exposed. CG exposure did not have a
statistically significant impact on self-reported STI symptoms.
Table 1 (continued).
Background
variables Total
Exposed to
community
groups (%)
Unexposed to
community
groups (%)
p value (Chi2
test statistics
and Student
T-test)
No 86.3 86.0 86.6 0.820 (0.5)
Exposure to program     
Yes 57.2 62.8 53.5  
No 42.8 38.2 46.5 <0.002 (54.4)
Presence of any STI
(NG/CT/RPRTITER/
TPHA)
    
Yes 6.5 4.5 8.2  
No 93.5 95.5 91.8 <0.001 (43.7)
Self-reported any
STI symptoms
    
Yes 31.4 68.2 68.4  
No 68.6 31.8 31.6 0.261 (8.1)
STI treatment-
seeking behavior *
    
Yes 86.5 93.2 81.7  
No 13.5 6.8 18.3 <0.001 (68.9)
*. Only those who self-reported any STI symptoms
doi: 10.1371/journal.pone.0078361.t001
Table 2. Estimated impact of exposure to community
groups on STI-related outcomes among female sex
workers.
Outcome
variables
Treated#
(%)
Untreated$
(%) ATT (%) ATU (%) ATE (%) CI (%)
Presence of any
STI
5.4 9.6 (-)4.2 (-)3.8 (-)4.0
(-)5.6 –
(-)3.4
Self-reported
any STI
symptoms
31.8 32.1 (-)0.3 1.0 0.5
(-)1.8 -
2.2
STI treatment-
seeking
behavior
92.8 78.9 13.8 13.6 13.7
12.0 -
17.1
# Treated (exposed to community group membership)
$ Untreated (Unexposed to community group membership)
ATT- Average treatment effect among treated
ATU- Average treatment effect among untreated
ATE- Average treatment effect
doi: 10.1371/journal.pone.0078361.t002
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CG membership, compared to no such membership, had a
greater impact on self-reported STI treatment-seeking
behavior.
Most notably, we found that CG exposure resulted in
decreased STI prevalence among FSWs. It substantiates that
HIV education interventions undertaken through community
mobilization help in declining STI prevalence among FSWs in
India [22,26] and other developed/developing countries [56,57].
Earlier research shows that organizing FSWs into support
groups and community-based organizations can help the
community in collectively challenging structural barriers that
increase their vulnerability to HIV/STI, including stigma,
discrimination and social inequity [16,25]. Information on CGs
is the most important package of services to increase condom
use and reduce the risk of STI and HIV in India [23,32,43].
However, our study findings indicate that CG membership
did not have an impact on self-reported STI symptoms. One
possible reason for this statistically insignificant impact on self-
reported STI symptoms could be the recall bias due to STI
symptoms being non-specific and the fact that discharge could
be from non-STI causes as well. Another important finding of
our study was that CG membership increased the reported STI
treatment from authorized health centers. Many studies
validate this finding that STI prevention information provided by
a CG peer educator on seeking STI treatment from health
facilities appears to be most effective package of services to
increase self-reported STI treatment-seeking behavior among
FSWs [58-61].
Current research findings reiterate that community
mobilization is an approach to improve health and treatment-
seeking behavior among FSWs in targeted interventions. Such
community based interventions could include strategies to
create a sustainable condition that is empowering for FSWs
[43,62], ensures safe sexual practices with different partners
[23,24] and promote STI treatment-seeking behavior from
public and private health facilities-supported STI treatment
centers [33,43]. Therefore, efforts to mobilize, motivate and
build the capacity of FSWs and their CGs are likely to improve
the health of FSWs and could be strengthened with specific
interventions in India.
Although findings of this study offer important insights into
bio-behavioral outcomes and their association with CG
exposure, these results must be interpreted in the light of study
limitations. First, self-reported STI symptoms may be affected
by recall bias and be underreported in the survey. Second, the
information on duration since associated/member of/with
community group was not available and therefore has not been
accounted for in the current analysis. . Third, estimates from
PSM rely on conditional independence assumption, that is, all
available variables considered to be predictor of exposure to
CG are included in the model used to estimate propensity
scores. However it is possible that other potential predictors of
exposure to CG such as income and duration of STI and
membership in community group were not available from our
study and therefore could not be accounted in the model. .
Finally, findings are specific to FSWs from the selected three
high-HIV prevalence states of India. They cannot be
generalized to other FSWs in the country.
The present study findings offer additional evidence that
FSWs exposed to community groups have improved STI
treatment behavior as compared to non-members. However,
reporting of membership in community groups needs to be
further improved and additional interventions and operation
research are needed to build upon the evidences found in our
study. Globally, community mobilization as a structural
intervention approach- is considered critical to HIV prevention,
and it has been recognized that such interventions are more
effective for increased community participation and achieving
HIV risk reduction outcomes [14,22,23,39,40]. And, data
findings highlight the need for renewed attention to community
mobilization in Andhra Pradesh, Maharashtra and Tamil Nadu
state of India, with focus on improved access to STI testing and
treatment and FSW-tailored counseling.
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Abstract
Introduction: The institutionalization of community mobilization is not well understood in literature. This paper aims to
understand the role of the community-to-community learning strategy in the institutionalization of community mobilization
among sex workers communities across eight districts of Andhra Pradesh, India.
Materials and Methods: Data collected during baseline (March, 2010) and endline (June, 2012) under an HIV prevention
project (SAKSHAM project) was used to investigate the strength (as score) of community mobilization based on two
learning strategies: non-government organization (NGO)-to-community-based organization (CBO) strategy, and community-
to-CBO strategy. The strength of community mobilization was assessed based on different parameters. The change in scores
were computed as a percentage of the improvement to the total potential improvement from baseline to endline on
specific indicators and overall.
Results: Most of the CBOs considered in the pre-post assessment had been registered during 2004–2008. At baseline, the
community ownership and preparedness index scores for the eight CBOs under the community-to-CBO strategy ranged
between 21.5 and 27.7 while the scores for the three CBOs under the NGO-to-CBO strategy ranged between 16.3 and 21.5.
By endline, the strength of community mobilization among CBOs under the community-to-CBO strategy increased 18
points (equivalent to 23% potential improvement) whereas the strength of community mobilization among CBOs under the
NGO-to-CBO strategy increased only 10 points (equivalent to 13% potential improvement). The average percentage
difference in improvement between the strategies was 10% (p= 0.102). Further analyses indicate that a greater
improvement in community-to-CBO learning strategy was noted around managerial capacities and engagement with
stakeholders than other parameters.
Conclusion: The community –to- CBO learning strategy presents promising results for HIV prevention with regard to
institutionalization of community mobilization among sex workers communities. Findings support the scaling-up of
community mobilization initiatives within HIV prevention interventions using well trained community members in India and
elsewhere.
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Introduction
Over the years, community mobilization has become an integral
part of health and development interventions [1,2,3], particularly
in the context of the growing need for sustainable HIV prevention
interventions and shrinking resources in concentrated HIV
epidemic settings such as India. One of the strategies for the
promotion of community mobilization [4,5,6] in HIV prevention
interventions in India has been through the use of non-
governmental organizations (NGOs). These organizations have
been established under the society act or legal profit companies, as
per the Indian government guidelines [6]. In India, community
mobilization efforts by NGOs have been in the nature of setting up
community-based groups or organizations (CBOs) where individ-
uals from the target population (such as female sex workers) come
together to lead and implement HIV prevention interventions
[7,8,9,10]. However, such community mobilization efforts have
not been able to adequately cover the huge volume of key
populations groups at HIV risk: female sex workers (FSWs)
(approx. 0.9 million) and men who have sex with men (MSM)
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(approx. 0.4 million) in India. More importantly, the traditional
practice of NGO-led interventions, where professional outreach
staff guiding community responses, have been proven to be
inadequate for the development of a deeper understanding of the
context in which communities live and operate [4,5,9].
In this context, a unique effort of engaging community members
to mentor communities (also referred to as community-to-CBO
learning strategy) was undertaken during 2010 for the first time in
southern India. This community-to-CBO learning strategy builds
on research which demonstrates that community engagement has
the potential for rigorous program planning, decision-making and
participatory evaluation [6,7,11,12]. More specifically, these
studies have shown that communities informally or formally
encourage other community members not only to participate in
intervention strategies, but also to become self-sufficient in
program planning and implementation [7,12,13].
Our search for literature neither finds studies describing the
mentor role of the community members in strengthening CBOs
nor the comparison of the effect of community mentoring with
traditional NGO-led mentoring for CBO strengthening. Keeping
this in view, our paper aims to assess the effect of the community-
to-CBO learning strategy and address the research gap by
exploring: (a) the role of the community members in strengthening
of CBOs; and (b) the relative advantages of the NGO-led learning
strategy and the community-led learning strategy in strengthening
of CBOs and/or community mobilization.
Program Design
The community-to-CBO learning strategy under the SAK-
SHAM program incorporates community engagement to strength-
en the leadership and managerial capacities of community based
organizations. The design of the community-to-CBO learning
strategy was guided by the social learning and diffusion of
innovation theory, in which the process of behavioral practices
and skills are fostered by social interaction [14,15,16]. The
application of this theory is adapted to organizational diffusion,
which is a process by which change in the strength of organizations
occurs through the communication of ideas or the demonstration
of new methods [14]. The goal of using this peer-based mentoring
is to help target population gain the confidence to fight for their
rights and learn the skills to manage the program on their own.
The community-to-CBO learning process comprised seven
steps, discussed below. The process aimed to build the commu-
nity’s capacity to understand the national AIDS control organi-
zation (NACO) program guidelines on community mobilization
interventions, and to develop their leadership skills, managerial
capacities, and engagement with other stakeholders, so as to
improve the strength of community mobilization.
1. Identifying learning sites. The first step in the process was
to identify learning sites, which are defined as intervention sites
that are successful in terms of community mobilization; that is,
they have formed CBOs where community are engaged in the
target intervention (TI) program management, and have
demonstrated an improvement in core indicators related to
HIV prevention. To identify learning sites, a working
committee was formed consisting of state-level program
managers; the committee worked together with community
members and researchers to assess the performance of the
CBOs on the following five parameters, developed as part of
the learning sites assessment tool [17]: (1) leadership, problem
solving and decision-making; (2) systems for community self-
management of interventions; (3) community participation and
ownership leading to increased performance in TI core
indicators; (4) documentation strength; and (5) representation,
recognition and awards. Through these parameters, the tool
measures the fundamental principles of participation, inclusion
and sustainability with regard to community mobilization.
Details of the learning site assessment tool are given in Table 1,
and the principles of preparing this tool has followed the
previously published work on measurement of strength of
community mobilization interventions [3]. Multiple research
techniques were used to implement the tool, including
interviews with program personnel (CBO representatives,
office bearers and outreach workers), group discussions (with
peer educators), and the validation of information through
secondary documents, fact sheets, and interviews with
community members from the learning site. The information
generated from this tool was then scored on a 0–3 point scale
qualitatively by the working committee administering the tool
based on validation with evidence and team consensus. The
parameter scores were then calculated, and all the assessed sites
were categorized under three band definitions (as per
discussions of the working committee) based on the score
percentage: ‘needs more inputs to be eligible as a learning site
(0–50%)’, ‘needs nurturing to develop as a learning site (51–
75%)’, and ‘has the capacity to serve as a learning site (76–
100%)’. Based on this approach, 10 potential learning sites
(CBOs) were assessed, and six identified as suitable sites. Details
and results of this approach have been published elsewhere
[18].
2. Selection and capacity building of community faculty.
After the learning sites were identified, six community
members, known as the community faculty, were selected,
based on their ability to build skills, and their commitment to
sharing the learnings with other community members. The
selection of community faculty members was also based on
inputs from CBOs with learning sites and the institutions
guiding those CBOs. Community faculty members were
trained to work in partnership with other CBO members,
plan interventions, develop community engagement enhance-
ment plans (CEEPs) and design tools for monitoring and
evaluating the strength of community mobilization, power
dynamics among community members, adult learning tech-
niques and participatory learning techniques. CEEPs are plans
for the institutionalization of community mobilization through
the active engagement of the community. A ‘learning circuit’
curriculum, which is the curriculum demonstrated by the
learning sites, was simultaneously developed.
3. Organizing on-site capacity building workshops to
demonstrate community mobilization learning ele-
ments. On-site capacity building, which is the demonstration
by learning sites to visiting site members, was implemented.
On-site capacity building workshop participants included
community representatives and project team members from
beneficiary sites. Sessions were conducted over a period of 3–4
days, and covered various aspects of community mobilization
such as understanding the community, self-esteem, attitudinal
adjustment, and orientation on the National AIDS Control
Program’s (NACO) community mobilization strategy. During
the onsite capacity building workshops, participants developed
CEEPs with the help of the community faculty at the learning
sites. Workshops also covered various aspects of power
dynamics among community members, and participatory
learning tools.
4. Organizing skills-building workshops for community
faculty to enhance their training skills. During skills-
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Table 1. Summary of learning assessment tool -- used for identifying learning sites.
Parameter 1: Leadership, problem solving and decision making process.
Definition: This parameter assesses whether local intervention is led by community, it is independent, with strong systems for democratic, inclusive leadership, and
internal governance systems along with participatory decision making mechanism to addresses the basic fundamental need for mobilization of target population,
increasing their engagement and ownership in problem solving and decisions making process.
Indicators: (17 indicators based on 60 questions)
1.1: CBO has established independent office/Drop In Centre-Clinic and managing on its own.
1.2: The intervention has strong systems for democratic/participatory process, including norms for selection/election of office bearers.
1.3 & 1.4: Process followed during pre-selection stage and during the election stage.
1.5: CBO has systems to ensure governance, leadership rotation and has strong systems for leadership accountability.
1.6: CBO meets regularly to execute its functions.
1.7: Knowledge, information and awareness levels of the CBO office bearers about CBO.
1.8: Office bearers’ ability to ensure/writing and dissemination of annual, periodic progress, financial reports and meeting minutes to members.
1.9: Knowledge and information levels of the office bearers on legal and health rights of the HRGs and PLHAs.
1.10: Motivation of office bearers to work for CBO.
1.11: Office bearers’ ability to mobilize Resource - internal and external resources.
1.12: Office bearer’s role in organizing sensitization programs.
1.13: Office bearer’s role in planning and initiating action on crisis, issues and responding to the emergency issues. : Proactiveness of the office bearers in planning and
initiating action on crisis, issues and community needs.
1.14–1.17: Decision making style in CBO management.
Parameter 2: Systems for community self-management of the intervention.
Definition: This parameter basically explores whether the systems are functioning to ensure the Community engagement and participation in various activities of
service delivery-not just as a beneficiary, but also by having acquired greater control over decisions made in the project spaces such as managing through sub-
committees. Community members are also able to create systems which can detect and mitigate risks-legal and financial-in the management of the organization itself,
without requiring much support from the NGO.
Indicators: (5 indicators based on 21 questions)
2.1: Project monitoring and implementation of activities.
2.2: Formation and functioning of various committees.
2.3: Grievance redressal mechanism and confidentiality policy/and mechanism for conflict resolution.
2.4: Community mobilization and collectivization of HRGs as part of CBO.
2.5: Level of maturity of the CBO members and office bearers in articulating their activities and experiences.
Parameter 3: Community participation and ownership leading to increased performance in TI core indicators.
Definition: This parameter elaborates the performance of the particular site with regard to the program core indicators in community participation and ownership
perspective. It helps to identify the potentiality of the proposed Learning site to serve as a model site to showcase effectiveness of community mobilization leading to
ownership and increased performance in the TI. It envisages to identify demonstrable capacity of community to monitor and strategize service delivery for HIV risk
reduction; creating enabling environment to address the issues and needs of the community members, and make progress towards expanding outreach and coverage,
promoting positive living and linkages to engage with local and state bodies, solidarity groups to address members’ vulnerabilities; and has the potential to influence
other stakeholders such as relevant government departments, neighbourhood communities, and the general population.
Indicators: (6 indicators based on 34 questions)
3.1: Community ownership of the TI program.
3.2: It determines the effectiveness and significant impact of community mobilization and peer education in performance of TI core indicators, and how community
mobilization and empowerment has increased the health seeking behaviour among HRGs?
3.3: CBO initiative in promoting positive living and positive prevention.
3.4: CBO capacity in reducing the vulnerabilities of CBO members negotiating, claiming of rights and entitlements, including sensitization on violence, harassment, and
discrimination.
3.5: Community efforts and role in reactive and proactive advocacy and sensitization of stakeholders.
3.6: CBOs assertion with various non-stakeholders and strategic relationships, creating enabling environment for addressing other issues of the community.
Parameter 4: Documentation strength.
Definition: This parameter assesses whether the particular site has demonstrable capacity of the document strength to provide evidences related to all the above basic
parameters.
Indicators: (3 indicators based on 29 questions)
4.1: Organization registration related documents: the team has to check the documents which are not verified.
4.2: Financial management.
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building workshops the community faculties were trained to
take the lead in implementing community members’ CEEPs in
the field. The skills building workshops for community faculty
was held for 20 days. During the workshop, the community
faculty members were encouraged to share their knowledge
and experiences, think critically and solve problems, articulate
their ideas, use participatory learning tools, build community
skills, and openly transfer learnings to the community
members. They were also encouraged to visit well-known
community-led organizations implementing HIV intervention
projects, such as the Durbar Mahila Samnwaya Committee
(DMSC) in Sonagachi and Ashodaya Samithi at Mysore
[7,12,19], to gain an orientation on the various methodologies
for implementing community mobilization programs.
5. Recruiting a mentoring team and providing on-site
mentoring. While community members’ visits to the learning
sites were useful, our project additionally provided on-site
mentoring. For this purpose, two mentoring teams were set up
with six community faculty members from each of the learning
sites, with each team comprising one mentor (a professional
expert, hired as a consultant) and three community faculty
members. The objective of setting up mentoring teams was to
enable community members from the CBOs to implement the
CEEPs. To build capacity, every month the mentoring team
would spend two days with each organization to provide
handholding support to roll-out the CEEP, based on day-wise
action plans. During this process, the mentoring team
interacted with the CBO leadership team to ensure community
participation to establish and strengthen community mobiliza-
tion. Each mentoring team worked with three CBOs on an
average in the project.
6. Reviewing progress through participatory sharing
meetings. In addition to on-site mentoring, participatory
sharing meetings were organized with CBOs on a quarterly
basis to help them draw up action plans for the quarter and to
provide updates on the preceding quarter. Two representatives
from each of the participating CBOs, mentoring teams and
project technical officers attended the meetings and reviewed
the status, achievements and challenges with regard to
community mobilization. These meetings have built the
confidence of community members to stand up in front of a
crowd, and share their experiences, which has resulted in
increased self-esteem and a sense of group solidarity. These
meetings also helped CBOs work towards implementing
CEEPs, as they were expected to share updates during each
meeting.
7. Evaluating the impact of the community development
strategy. The final step of the community-to-CBO learning
strategy involved both process documentation and outcome
evaluation.
Materials and Methods
A pre-test and post-test evaluation design was used to investigate
the strength of community mobilization based on the two
strategies of learning. Specifically, 12 CBOs were enrolled into
the evaluation study from five coastal districts of Andhra Pradesh,
which were part of either: (a) the community-to-CBO learning
strategy (8 CBOs); or (b) the NGO-to-CBO learning strategy (3
CBOs). For the selection of CBOs, a list of TIs in Andhra Pradesh
was prepared that were funded by the Andhra Pradesh State AIDS
Control Society or a state level NGO to implement HIV
prevention programs among FSWs or MSM. The TIs were then
categorized as either CBO-led or NGO-led based on who is taking
lead in implementing TIs. Due to time and resource constraints,
the evaluation has considered to select eight CBOs under
intervention group and four CBOs under control group, from
among the list of NGO-led TIs. Accordingly, the 12 CBOs (out of
20 CBOs in study districts) were randomly assigned to either
receive community-to-CBO learning strategy (intervention sam-
ple) or to receive NGO-to-CBO learning strategy (control sample).
One CBO from the control sample was excluded as the program
was non-functional for over six months during the evaluation
study. Interviews were conducted with individuals from the CBO
leadership and management team, and key informants from the
target population to assess the strength of the CBOs before and
after the implementation of intervention.
The evaluation used the community ownership and prepared-
ness index (COPI) tool, which was developed as a cross-sectional
tool to assess the strength of community mobilization and the
transition readiness of the program to the CBOs from NGOs. The
COPI tool was developed by researchers from Praxis Institute for
Participatory Practices [3], and have confirmed both construct
validity and reliability with its use in various settings. According to
Praxis researchers [3]: The indicators included in the COPI tool measured
in the COPI tool categorized into four dimensions at the broadest level: (1)
leadership, governance and decision-making; (2) sustainability through resource
mobilization and networking; (3) project management; and (4) engagement
with the state and wider society.’’
Details of the process of tool development, interview tools,
calculation of index scores and interpretation of the series of bands
are discussed elsewhere [3]. This tool was adapted for use in the
SAKSHAM project evaluation and the field work was done by the
Praxis researchers who have developed the COPI tool. The
calculation of scores in this study followed similar principles as
published in earlier works [3,6]. However, the overall index scores
Table 1. Cont.
Parameter 4: Documentation strength.
4.3: CBO Networking and strategic partnerships with relevant local/district level and national level organizations networks and collectives.
Parameter 5: Representation, recognition and awards.
Definition: This indicator attempts to identify the prominence of the particular CBO, community and any extraordinary achievements for categorising it to serve as a
learning site.
Indicators: (1 indicator based on 5 questions)
5.1: The basic objective of this indicator is to extract the relevant information of the CBO related to appreciation and recognitions received for its performance,
contribution and participation in HIV/AIDS prevention program, which would be useful as an evidence of their performance.
doi:10.1371/journal.pone.0090592.t001
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of the data were computed to determine the strength of
community mobilization, and the scores were grouped into a
series of four ‘‘bands’’ for the purpose of this study: Needs
Improvement (0–30), Generally Meets Expectations (31–55), Fully
Meets Expectations (56–80), and Exceeds Expectations (81–100).
The difference between the COPI tool used for evaluation and
learning assessment tool used for identification of learning sites is
that the latter assessed with a view to present the CBO as learning
site and their members as community faculty; whereas the former
COPI tool measures the actual strength of CBOs. Although, there
is some similarity in indicators measured within learning
assessment tool and COPI tool (mainly with regard to leadership
and managerial skills assessment), large differences exist in the
question formats of both the types of tools.
Ethics Statement
CARE-India, under the guidance of the Andhra Pradesh State
AIDS Control Society, provided general oversight and approval
for the collection and use of data at the organizational level to
assess the value of the community-to-CBO learning strategy with
regard to scaling -up community mobilization. Data were obtained
from key informants and interviews were conducted in group
settings [20]. No personal identifiers were recorded. Participants
were informed about the purpose of the study and their right to
withdraw at any time during the interview. Verbal consent was
taken from each respondent prior to their participation in the
discussion. The study involved key informants -- information was
taken from these informants but not about them -- and questions
were targeted at exploring their opinions and performance at the
organizational level; therefore, it was not deemed necessary to get
ethical approval for the study from the institutional review board,
as the study does not qualify as human subjects research as defined
by DHHS regulations 45 CFR 46.102.
Measures
In this study the COPI tool was used to measure the
effectiveness of the community-to-CBO learning strategy as
compared to the NGO-to-CBO learning strategy. The COPI tool
uses four overarching dimensions of a CBO’s capacity (organiza-
tional strength; sustainability; program management; and engage-
ment on issues of rights, entitlements and stigma reduction), which
are considered essential for transition readiness to sustain HIV
prevention strategies. Following a discussion with community
members and experts, these four dimensions were subdivided into
eight components or ‘parameters’ characteristic of a strong
participatory CBO (e.g. (1) leadership, governance and decision-
making; (2) sustainability through resource mobilization and
networking; (3) program management; and (4) engagement with
the state and wider society to reduce stigma), addressing both its
internal functioning and external elements that affect its organi-
zational development [20]. These dimensions were divided into six
parameters which were further subdivided into 23 specific
indicators. Progress on each indicator is assessed through set of
questions. Each possible response to a question is pre-coded with a
score within the COPI tool. The scores received for the questions
relating to an indicator are totalled to arrive at an overall score for
that indicator and for the set of parameters.
Statistical Analyses
The data for the COPI index scores were calculated using the
analytical tool published elsewhere [3]. For example, rather than
assigning the same score to each CBO where a particular activity
takes place (captured using a specific question in COPI tool), a
progressively higher score was assigned if the planning for that
activity was done by paid peer educators, or by the leadership
team working with or without peer educators. Using this
procedure, scores were assigned to each aspect of the questions
for analyses. For the purposes of this evaluation, the overall COPI
scores and the scores for each of the parameters and indicators
were calculated as a percentage of the actual improvement to the
potential level of improvement (between baseline and endline), and
the values compared. These values were presented separately for
the two groups: community-to-CBO learning strategy, and NGO-
to-CBO learning strategy. Analyses assessed the relative increase
on various parameters of strength of community mobilization for
the community-to-CBO strategy in comparison with the NGO-to-
CBO strategy. Given the small sample size, the difference between
the strategies was assessed using the non-parametric test (Mann-
Whitney Test) and the significance was set at p,0.15.
Results
Most of the CBOs considered in the pre-post assessment were
registered during 2004–2008. The eight CBOs in the community-
to-CBO learning strategy were a little older in terms of the year of
registration as compared to those under the NGO-to-CBO
learning strategy. Most of the CBOs had an average estimated
target population size of 1000, and were primarily implementing
the program for the FSW population. At baseline, the COPI scores
for the eight CBOs under the community-to-CBO strategy ranged
between 21.5 and 27.7 while the scores for the three CBOs under
the NGO-to-CBO strategy ranged between 16.3 and 21.5
(Table 2). As per the categorization of COPI [3], all the CBOs
were in the foundation stage. By endline, there was an average
increase in the COPI scores within both the groups. The strength
of community mobilization among CBOs under the community-
to-CBO strategy increased 18 points (equivalent to 23% potential
improvement) whereas the strength of community mobilization
among CBOs under the NGO-to-CBO strategy increased only 10
points (equivalent to 13% potential improvement). The average
percentage difference in improvement between the strategies was
10% (p= 0.102).
The study also assessed the improvement in the parameters of
CBO strength (Table 3). There was a significant improvement in
the managerial capacities of CBOs under the community-to-CBO
strategy as compared to those under the NGO-to-CBO strategy
(p = 0.025), followed by engagement with other stakeholders
(p = 0.102) and overall score (p = 0.102). Although not statistically
significant, there was a considerable difference between the two
types of groups with respect to the CBO functioning process and
status parameter. There was little difference in the scores for other
parameters, such as leadership skills, community participation and
awareness of the alignment of the program with national
guidelines, between the two groups.
The data were further analyzed to identify the components of
each of the three parameters that improved over time between the
strategies for learning. Results, in Table 4, indicate that actual
improvement in the CBO functioning process and status as a
percentage of potential improvement among CBOs under the
community-to-CBO strategy was 27%, whereas the corresponding
improvement among CBOs under the NGO-to-CBO strategy was
only 11%. Differences were evident, particularly due to the
improvement among CBOs under the community-to-CBO
strategy, with regard to scores related to the following indicators:
operational CBO systems with a greater role to leadership
(increased by 37%) and committees formed for TIs and meeting
regularly (increased by 9%). Within the NGO-to-CBO strategy,
there was a considerable reduction in the score with regard to
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committees meeting regularly under TIs (declined by 173%).
Similarly, under the managerial capacities parameter, there was a
significant increase in the community capacity to implement,
monitor and strategize project services among CBOs under the
community-to-CBO strategy (increased by 41%) as compared to
the NGO-to-CBO strategy (which increased by only 9%). The
increase in score from baseline to endline is also noted in
community mobilization skills among CBOs under the commu-
nity-to-CBO strategy (increased by 16%), as compared to CBOs
under the NGO-to-CBO strategy (decreased by 1%). The results
also indicate a considerable improvement in the score of CBOs
under the community-to-CBO strategy with respect to engage-
ment with state stakeholders and non-stakeholders. For example,
the increase in score with regard to engagement with non-
stakeholders among CBOs under the community-to-CBO strategy
was 30%, whereas it was only 17% among CBOs under the NGO-
to-CBO strategy.
Discussion
This study examined the differences between community-to-
CBO learning and NGO-to-CBO learning strategies for commu-
nity mobilization among FSW populations. The strength of
community mobilization differed significantly over time between
the two strategies. Differences are primarily noted with regard to
improvements on three parameters: CBO functioning processes,
managerial capacities and engagement with stakeholders. The
community-to-CBO learning strategy has significantly improved
the managerial capacities within CBOs, as compared to the NGO-
to-CBO learning strategy. A further examination of which aspects
of managerial capacities have improved indicate a significant
difference between the two types of learning strategies with regard
to the community’s capacity to implement, monitor and strategize
project services.
An examination of the differences in the CBO functioning
process scores by type of strategy shows that the scores related to
the existence of CBO leadership and their regular meetings to
execute their functions have improved over time under the
community-to-CBO strategy. This can be attributed to the
direction the project has taken to streamline the institutional
systems within the CBO on the community-to-CBO learning
strategy. The increased scores on both managerial capacities and
CBOs’ functioning can be attributed to the review and discussions
related to the system gaps in CBO functioning, including but not
limited to the executive board and office bearers and their roles
within the CBO, and the election process for selecting the
leadership team and tackling the unequal power relationships
between community organizations and NGOs.
Often spoken about in community mobilization, engagement
with the state (such as the police, free public health care, Right To
Information [RTI] and other institutions related to social and
welfare entitlements) and non-state stakeholders (including goons/
rowdies, lodge/shop keepers, drivers, pimps/brothel owners,
husbands/partners, worker’s unions, women’s organizations/
NGOs, advocates, media practitioners, politicians, HIV/AIDS
care and support institutions, faith-based institutions and neigh-
borhood community members) have also shown improvement
under the community-to-CBO learning strategy. The greater
understanding on engagement with different stakeholders may
have emerged from the experiences of the community faculty from
the learning sites. At the program level, beneficiary participants
from CBOs also had the opportunity to interact with stakeholders,
which helped to build their confidence and motivation. On the
other hand, during on-site mentoring, handholding support was
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also provided in terms of the community themselves conducting
stakeholder analysis and designing strategies to engage stakehold-
ers. The role of NGOs in supporting the CBOs in this process
cannot be ignored.
It is, however, encouraging that positive changes in many
community mobilization parameters are recorded for both types of
intervention strategies, and in only one instance, namely,
leadership skills, was the NGO-to-CBO strategy more favorable
than the community-to-CBO strategy. Although the difference is
not statistically significant, one can argue that improvement in
leadership skills could be better with experienced agencies guiding
CBOs.
While it may be argued that the community-to-CBO learning
strategy has shown a positive improvement in building the
capacity of CBOs on various parameters, it is important to note
that it was primarily the NGOs that built the capacity of
community volunteers who were used by the project. Community
volunteers, who were mainly champions in the field sites, were
drawn from CBOs that had been created and mentored by NGOs.
The comparative advantages of learning from the two stakeholders
(NGOs and community volunteers) were apparent through the
indicators. For instance, for the indicators where objectivity is
involved, including accountability, monitoring, leadership selec-
tion and reporting, the NGOs have performed relatively better
than the community volunteers in transferring skills to CBOs. On
the other hand, wherever contextual issues are involved, such as
building the capacity of community members on the design and
management of interventions, community volunteers have done
relatively better than the NGOs in transferring skills to CBOs.
This may be because of the ability of community volunteers to
understand the processes involved within the CBO structure. The
skills that community volunteers have gained from previous
experiences in community mobilization have been useful in
quicker transferability (within 24 months) as compared to the
NGOs. For indicators such as community capacity to organize
regular meetings and manage the interventions, NGOs are largely
dependent on peer educators from the community whereas, in the
case of community volunteers, as they are aware of the
community’s needs, they can adapt strategies and transfer
appropriate skills.
In India, as in other countries, community mobilization has
proved valuable for HIV prevention efforts with the female sex
worker population [7,21,22,23]. Community-based organizations
formed as a result of community mobilization are seen as the
natural owners of the intervention and further, can act as trainers
to mobilize communities and strengthen other local systems
[18,20]. The current study and its findings provide evidence to the
argument from several research findings that new models are
needed to demonstrate improved capacity building at the
community level [3,20]. Findings further indicate that on-site
capacity building is central to take the participant away from the
classroom to the field, thereby providing a real life experience, and
shifting the focus of learning from the trainer to the learner.
Moreover, it could on occasion even dispense with the trainer and
present just the environment and processes, which learners can
observe. In summary, the present study shows that the method-
ology of ‘experiential learning’ is in line with adult learning
principles, are suitable for capacity building and could be extended
to marginalized communities worldwide.
Although the study findings offer important insights into the
comparison between community-to-CBO and NGO-to-CBO
learning strategies, the results must be interpreted in light of
certain limitations. First, the data drawn from the COPI tool may
have missed more complex underpinnings of processes that have
Table 4. Differences in percent improvement among the indicators of selected parameters between CBOs mentored by
communities and NGOs, at baseline and endline (2010-2012), Andhra Pradesh.
Community-to-CBO learning
strategy
NGO-to-CBO learning
strategy
Parameter and Indicators
Maximum
Score BL EL ˆ Change BL EL ˆ Change
$
Improvement
(1) (2) (3) (4) (5) (6) (7) (8)
CBO functioning process and status. 16.0 5.7 8.5 27.0 6.4 7.5 11.6 15.4
CBO leadership exists and meets regularly to execute its
functions
3.0 1.7 2.2 32.1 2.0 2.2 18.8 13.4
Selection process of LT and committee members 6.0 2.0 2.9 23.2 1.9 3.7 44.4 221.3
CBO systems are operational with greater role to leadership 4.0 0.4 1.7 36.8 0.1 0.4 6.6 30.1
Committees have been formed for TI and committees are
meeting regularly
3.0 1.6 1.7 9.2 2.3 1.2 2173.9 183.1
Managerial capacities 20.0 5.1 10.6 37.3 3.5 4.7 7.2 30.0
Capacity of Community committees to implement,
monitor and strategize project services
15.0 2.4 7.6 41.1 1.1 2.4 8.9 32.3
Community mobilization skills 5.0 2.7 3.1 16.2 2.3 2.3 21.2 17.3
Engage with other stakeholders 15.0 1.9 4.4 18.6 1.5 2.4 6.8 11.8
Engagement with state stakeholders 9.0 1.5 2.2 10.0 1.1 1.1 20.7 10.7
Engagement with non-state stakeholders 6.0 0.5 2.2 30.3 0.3 1.3 17.2 13.2
Note:ˆ Change (Actual improvement as percent potential improvement) = Actual improvement/Potential for improvement (100 - Baseline score); Baseline survey 2010 (BL)and Endline survey 2012 (EL); $Percent difference in improvement on parameters and indicators by strategies. Percent improvements were calculated using the following
formula:
Column (4) = (Col.(3) - Col.(2))/(Col.(1) - Col.(2)) * 100; Column (7) = (Col.(6) - Col.(5))/(Col.(1) - Col.(5)) * 100; Column (8) = Col.(7) - Col.(4).
doi:10.1371/journal.pone.0090592.t004
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community-to-CBO learning strategies, if these were not evident
from the indicators. However, these underpinnings are partly
explained as possible reasons in the paper, which need validation
through further research. Another concern is reporting bias, which
we have attempted to minimize by including a validated tool of
community mobilization assessment – the COPI – and using
independent researchers for the measurement of community
mobilization strength. Further, the small sample size used for
evaluation of community-to-CBO strategy by using 8 CBOs in the
intervention strategy versus only 3 CBOs in the NGO-led strategy,
the registration of CBOs at different time points offers a potential
bias and limits the generalizability of the findings. While, the bias
to different time points of registration of CBOs was mitigated due
to the fact that none of the CBOs received any technical support
on strengthening of CBOs from NGOs until SAKSHAM project
started scaling-up organizational development interventions in
2010. However, larger scale and longer term research studies are
needed to confirm the current findings.
In summary, community-led capacity building for strengthening
of CBOs is a promising intervention that can be used to scale-up
and meet the enormous demand for community mobilization
among high risk population groups in India and elsewhere. With
the exception of a few measures, many indicators have shown a
moderate to high level of improvement if the CBOs were
mentored by community volunteers. This does not discount the
engagement of NGOs to build the capacity of CBOs, and this
paper only argues that the opportunity to use communities as
trainers to institutionalize community mobilization is on par with
the traditional practice/approach of NGO-led efforts of commu-
nity mobilization.
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ABSTRACT: 
Tamilnadu AIDS Initiative (TAI) implements program among 36000 women who were vulnerable to sex trade in 13 districts. Rapid 
assessment study in year 2007 captured the proportion of women reporting violence 52% physical, 72% emotional and 15% social 
trauma.  The crisis interventional effort was done by the community based organization (CBO) TAI Vizhudugal.  The women were 
educated to report to the CBO when they were faced with crisis such as violence – physical, emotional and social aspects for 
amelioration.  The 16 CBOs were trained to redress the individual crisis through the program entitled “TAI Arachimani” (Redressal 
Bell). The victim of the crisis underwent various psychological and physical traumas. Voluntary leaders from the CBO were trained 
to give crisis intervention and implement the intervention. TAI conducted annual behavior surveillance survey (BSS) among women 
who were vulnerable to sex trade.  The sample size of women was 3200 for every year for the study. Sampling frame work was 
conducted in the districts and sampling sites were selected.  Respondent driven sampling methodology with structured and pre tested 
questionnaire was used. The trend among women who reported that they were educated on crisis intervention was 73.3% in the year 
2007 which increased to 97.4% in the year 2010.  The trend of those who were benefited by crisis intervention was 10.3% in the year 
2007 which increased to 34.6% in 2010. Normalization of women who were hard to reach required redressing their crisis and 
violence. 
Key words: TAI Vizhudugal (name of the CBOs), BSS (behavior surveillance survey), Arachimani (redressal bell). 
INTRODUCTION 
Women who are vulnerable to sex trade are challenged 
with crisis and violence in their everyday life.  The 
major perpetuators of violence include the clients, 
husbands/live-in partners, and power structures. Rights 
based movements advocate that sex workers should 
have fair treatment before cultural forces, legal and 
their living environment [1].  This women lack social 
and moral approval and highly vulnerable to various 
forms of violence [2].  They are subject to physical 
violence by power structures (local gundas) and many 
of them lean on support of muscle of men who exploit 
them in the sex trade.  These men are usually the 
brokers who facilitate them in the sex trade.  These 
women are caught by people who have power over 
their daily lives.  To site few violence against them 
from the group are - forcefully taking away money 
from them, force them for unsafe sexual behavior, 
emotional blackmailing, etc. The next in line who 
inflict pain to these women are their clients.  The 
common physical violence are putting cigarette buds 
on their body, humiliating them in sexual behavior, 
forcing them for unsafe sex etc.   It is not only in 
Tamilnadu that these women face violence but in other 
parts of region also, the problems of these vulnerable 
women remain common.  A study with these women in 
Rajamundri district of Andhra Pradesh reported that 
“they [sex workers] have high exposure to violence –
42% reported being beaten, threatened or force to have 
sex in the past six months by their intimate partners of 
clients” [3]. Violence manifest because of the stigma 
and discrimination experienced by these vulnerable 
women.  They are subject to blame, labeling, 
disapproval and discriminated treatment [4].  The 
perpetuators of violence believe that these women will 
subject themselves without retaliating because of the 
stigma and absence of agencies and support bodies to 
help them out. Majority of these women considers 
violence normal and part of their lives and job, and 
they do not have access to information about rights to 
live as a normal human being [5]. One of the sex 
worker stated that “we are often under tremendous 
stress being exposed”.  She also adds when the clients 
forces for “unsafe sex we get affected not only 
physically but also psychologically”. The TAI a 
project of Bill and Melinda Gates Foundation (BMGF) 
which implemented health prevention programs 
considered that it is important to implement crisis 
intervention programs as a complimentary program to 
the health intervention. It is important to have at the 
prime that self-esteem of an individual plays a vital 
role in taking care of the individuals‟ health.  The 
women who are vulnerable to sex trade have low self-
esteem since they are tortured in the living 
environment and also carry guilt feeling in them.  In 
addition to the violence which they face in daily life 
they also develop greater risks of violence offending 
and hostility. Given this context and the information 
which was available with the project, the TAI 
developed comprehensive initiative to redress the 
violence faced by the women who vulnerable to sex 
trade needing crisis intervention.  The initiative 
focused on psychological needs, physical needs and 
redressal needs of the women.  The positive 
assumption which the initiative had was decreased in 
violence against these women and also the women 
rising up against violence.  The behavior surveillance 
survey was used as a tracking tool to monitor the 
initiative.  This paper showed the changing behavior 
trends among the women as a result of crisis 
intervention initiative. 
OBJECTIVES: 
They were  
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i. Increasing the knowledge of the crisis
intervention services among the women who are
vulnerable to sex trade.
ii. Incidence of violence against the women who
are vulnerable to sex trade handled and
redressed at the local district level.
iii. Tracking the trends increase in knowledge and
behavior change among the women who are
vulnerable to sex trade.
METHODS: 
DESIGN: 
The crisis intervention was launched in the year 2006 
in 13 districts of Tamilnadu which has population of 
36,000 women who were vulnerable to sex trade [6]. 
Sixteen Community based organizations named TAI 
Vizhudugal executed the initiative. The TAI contracted 
external agency to conduct annual Behavior 
Surveillance Survey. The survey captured many 
indicators to track behavior change to monitor the 
project initiatives.  The design sample, methodology 
for the survey was designed by the TAI. 
SAMPLE: 
The sample size in the year 2007 was N=2399, in the 
year 2008, in the year N=4488, in the year 2009, in the 
year N=2500 and in the year 2010 N=3198. The survey 
was conducted in 8 districts of Tamilnadu in the year 
2007 and year 2009. However, the survey was 
conducted in 13 districts in the year 2008 and 2010. 
The districts where the survey was conducted includes 
- Coimbatore, Salem, Madurai, Dharmapuri, 
Krishnagiri, Thiruvallur, Vellore, Tanjore, Namakkal, 
Dindigul,Theni, Karur and Erode. The survey captured 
the socio-demographical variables of the respondents 
such as age, education, marital status, literacy level and 
the indicators to track trends in knowledge and 
behavior change. The indicators which were measured 
for this initiative were as below:  
- Exposure to individual education on the crisis 
intervention – TAI Arachimani. (proportion of 
respondent reporting exposure to individual education 
in the last one year).  
-Exposure to the services of the crisis intervention 
(proportion of respondents who ever benefited by the 
crisis intervention in the last year). 
The operation definition of the group which was 
surveyed, - women who were vulnerable to sex trade 
(sex workers) women above 18 years of age and 
engaged in sex either full time or part time, as means 
of living during the past 3 months.  
MEASURES:  
Structured and pre-tested questionnaire was used for 
the annual survey. The entire questionnaire was 
translated and translated back to the regional language 
and English. The investigator for the survey was 
trained to understand the technique of interviewing and 
eliciting most authentic information from the 
respondents.  The investigators had to be sensitive and 
alive to issues to be discussed with the respondents. 
The survey captured the following information and 
indicators.  Demographic characteristic and the broad 
indicators are exposure to intervention, knowledge 
level, behavior indicators, perception of risk, and 
enabling environment.  The salient indicator for 
tracking the crisis intervention initiative is alone 
presented in this paper. The structured questionnaire 
had 17 questions to capture the behavior indicator, and 
knowledge indicator pertaining to the crisis 
intervention.  The questionnaire started with informed 
consent format and data on demographic characteristic 
of the respondents.  
INTERVENTION:
Social stigma, discrimination, intimidation, coercion 
and harassment and sexual violence are the common 
kinds of violence which these women face in general. 
Experiences of violence affect the women who are 
vulnerable to sex trade in their cultural and economic 
settings [7, 8]. Violence by police [9, 10], anti-social 
elements (gangs or thugs), brokers or other „managers‟ 
[11, 12], and intimate partner violence are often 
reported [13]. The conditions of coercion, force and 
violence may be closely related to human trafficking 
[14]. Crisis response management wing was set up in 
all the community based organization in the 13 
districts. Set of capacity building trainings was given 
to 16 crisis response wing. The wing comprised 
community members who volunteered to execute the 
initiative.  The method for accessing the service by a 
victim is as below:
The victim reported to the local community leader 
called as community link workers or access the hotline 
which was managed by the CBO. The CBO initiates 
acted quickly after analysis of the victims‟ crisis.  They 
looked forward for evidence and also eliminated illegal 
reporting like involvement in thefts, robbery, 
trafficking, etc. While analysis and evidence was 
collected by the team, care was taken to ensure the 
emotional, psychological, and physical needs of the 
victim.  The emotional needs were redressing the 
depression, fear and anxiety, and psychological 
traumas like suicidal thoughts, crying, self-harming, 
etc.  The trained counselor assisted the crisis response 
team to give crisis counseling.  The team also had 
support of local lawyers.  The CBO in their outreach 
work with the women explained the benefit of 
accessing this service and educated on the basic rights. 
The crisis response team leaned on the support of 
political leaders, police, and advocates. They were 
trained on methods to advocate for crisis intervention. 
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Temporary short stay home was also available with the 
CBO and when long term short stay home were 
required, they were referred to other organizations. The 
total number of cases redressed till date was around 
2781. The annual behavior surveillance survey was 
conducted to understand the increasing knowledge of 
the women who were vulnerable to the sex trade and 
the proportion who had used the crisis intervention 
services.   
DATA AND STATISTICAL ANALYSIS  
Two sources of data were used to understand the 
process and the impact of the initiative. The first 
source of data was computerized information system 
which was available in the CBO and the second was 
Behavior Surveillance Survey. 
Software package was developed by the TAI for 
managing the data by Computerized management of 
information system (CMIS).  The data were entered 
from the field formats and validated by cross checking 
the entries and the field records. The data were 
consolidated and analysis was done on the core 
indicators.  
In behavior surveillance survey the following methods 
were used for managing and analysis of the data. The 
double entry - data entry method had been used with 
two independent data entry operators using 
preprogrammed software. The data were checked for 
logical errors and then it was exported to SPSS and 
analysis was done for bivariate and multivariate 
analysis.  
RESULTS AND DISCUSSION 
The paper uses two data sources to explain the crisis 
intervention at the grass root level and the impact of 
the crisis intervention. 
The first set of data source is from the performance of 
the CBOs captured in the CMIS every month at district 
level and consolidated at the project level. The second 
set of data source if from the Behavior Surveillance 
Survey (BSS). 
The total number of women who were benefited by the 
crisis response intervention in the last 4 years was 
2781 (data source – CMIS). The mean age of the 
women who were exposed to violence was 33 years. 
The educational levels were 53.5% educated below 5th
standard, 30.2% educated till 10th standard, and the rest 
got educated more than 10th standard.   
The trend in reporting of violence among the women is 
in figure 1 (source – CMIS).
The percentage of women who reported violence 
declined over time from 2.5% to less than 1% by 2011. 
It was high in the year 2009, (1015).  The visible 
advocacy efforts of the CBOs for these unreached 
women could be reason for decline. Further the 
perpetuators of violence became aware of the crisis 
intervention and the women getting empowered.  
The trends and distribution of perpetuators of violence 
among cases reported by the women 2007 to 2011 are 
in figure 2, 3, 4 (source – CMIS). The three common 
perpetuators of violence towards these women were 
police, husbands or live- in partners and the power 
brokers.  
The trend showed the violence inflected by police had 
decreased over the year.  However, the violence by 
their partners had increased from 7% to 16%.
In the power brokers, it was from 21% to 17%. This 
data clearly showed that efforts had to be taken 
intensively to reduce the violence inflected by the 
husband and partners. The women did not access the 
crisis service when their husbands/partners inflected 
pain for the simple reason that she required social 
acceptance and her management of life became hard 
without male partner.  It was not possible for these 
women to get even a house on rent to live without a 
male partner.  The situation was exploited by the 
husband or the partner as result in lack of disclosure 
about violence perpetrated by their husbands or 
partners. 
The data in the figure indicated a significant decline 
over time in violence perpetuated by the police and by 
the power structures.  The distribution of the 
perpetuators was calculated out of the total cases of 
violence occurred in a given period. 
Trend on two indicators from behavior surveillance 
survey is in figure 3 & 4. The mean age of the women 
in the last round was 33.3 years.  The median age of 
respondents in six years of behavior surveillance 
survey was 32 years. 74% had basic literacy skill of 
reading and writing.  
The awareness of crisis intervention had steadily 
increased from 73.3% to 97.4%. The effort to create 
the awareness among the women was successful.    
Among those women who had awareness on crisis 
intervention, the proportion of them accessing the 
services had steadily increased and it was reported 
34.6% of them had been benefited by the service. 
The two sets of data showed that the crisis intervention 
effort resulted in strong response from the women who 
were vulnerable to sex trade and also from the people 
who were causing the crisis in the life of the women 
such as police, husband/partners and power brokers. 
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i. Increasing the knowledge of the crisis
intervention services among the women who are
vulnerable to sex trade.
ii. Incidence of violence against the women who
are vulnerable to sex trade handled and
redressed at the local district level.
iii. Tracking the trends increase in knowledge and
behavior change among the women who are
vulnerable to sex trade.
METHODS: 
DESIGN: 
The crisis intervention was launched in the year 2006 
in 13 districts of Tamilnadu which has population of 
36,000 women who were vulnerable to sex trade [6]. 
Sixteen Community based organizations named TAI 
Vizhudugal executed the initiative. The TAI contracted 
external agency to conduct annual Behavior 
Surveillance Survey. The survey captured many 
indicators to track behavior change to monitor the 
project initiatives.  The design sample, methodology 
for the survey was designed by the TAI. 
SAMPLE: 
The sample size in the year 2007 was N=2399, in the 
year 2008, in the year N=4488, in the year 2009, in the 
year N=2500 and in the year 2010 N=3198. The survey 
was conducted in 8 districts of Tamilnadu in the year 
2007 and year 2009. However, the survey was 
conducted in 13 districts in the year 2008 and 2010. 
The districts where the survey was conducted includes 
- Coimbatore, Salem, Madurai, Dharmapuri, 
Krishnagiri, Thiruvallur, Vellore, Tanjore, Namakkal, 
Dindigul,Theni, Karur and Erode. The survey captured 
the socio-demographical variables of the respondents 
such as age, education, marital status, literacy level and 
the indicators to track trends in knowledge and 
behavior change. The indicators which were measured 
for this initiative were as below:  
- Exposure to individual education on the crisis 
intervention – TAI Arachimani. (proportion of 
respondent reporting exposure to individual education 
in the last one year).  
-Exposure to the services of the crisis intervention 
(proportion of respondents who ever benefited by the 
crisis intervention in the last year). 
The operation definition of the group which was 
surveyed, - women who were vulnerable to sex trade 
(sex workers) women above 18 years of age and 
engaged in sex either full time or part time, as means 
of living during the past 3 months.  
MEASURES:  
Structured and pre-tested questionnaire was used for 
the annual survey. The entire questionnaire was 
translated and translated back to the regional language 
and English. The investigator for the survey was 
trained to understand the technique of interviewing and 
eliciting most authentic information from the 
respondents.  The investigators had to be sensitive and 
alive to issues to be discussed with the respondents. 
The survey captured the following information and 
indicators.  Demographic characteristic and the broad 
indicators are exposure to intervention, knowledge 
level, behavior indicators, perception of risk, and 
enabling environment.  The salient indicator for 
tracking the crisis intervention initiative is alone 
presented in this paper. The structured questionnaire 
had 17 questions to capture the behavior indicator, and 
knowledge indicator pertaining to the crisis 
intervention.  The questionnaire started with informed 
consent format and data on demographic characteristic 
of the respondents.  
INTERVENTION:
Social stigma, discrimination, intimidation, coercion 
and harassment and sexual violence are the common 
kinds of violence which these women face in general. 
Experiences of violence affect the women who are 
vulnerable to sex trade in their cultural and economic 
settings [7, 8]. Violence by police [9, 10], anti-social 
elements (gangs or thugs), brokers or other „managers‟ 
[11, 12], and intimate partner violence are often 
reported [13]. The conditions of coercion, force and 
violence may be closely related to human trafficking 
[14]. Crisis response management wing was set up in 
all the community based organization in the 13 
districts. Set of capacity building trainings was given 
to 16 crisis response wing. The wing comprised 
community members who volunteered to execute the 
initiative.  The method for accessing the service by a 
victim is as below:
The victim reported to the local community leader 
called as community link workers or access the hotline 
which was managed by the CBO. The CBO initiates 
acted quickly after analysis of the victims‟ crisis.  They 
looked forward for evidence and also eliminated illegal 
reporting like involvement in thefts, robbery, 
trafficking, etc. While analysis and evidence was 
collected by the team, care was taken to ensure the 
emotional, psychological, and physical needs of the 
victim.  The emotional needs were redressing the 
depression, fear and anxiety, and psychological 
traumas like suicidal thoughts, crying, self-harming, 
etc.  The trained counselor assisted the crisis response 
team to give crisis counseling.  The team also had 
support of local lawyers.  The CBO in their outreach 
work with the women explained the benefit of 
accessing this service and educated on the basic rights. 
The crisis response team leaned on the support of 
political leaders, police, and advocates. They were 
trained on methods to advocate for crisis intervention. 
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Temporary short stay home was also available with the 
CBO and when long term short stay home were 
required, they were referred to other organizations. The 
total number of cases redressed till date was around 
2781. The annual behavior surveillance survey was 
conducted to understand the increasing knowledge of 
the women who were vulnerable to the sex trade and 
the proportion who had used the crisis intervention 
services.   
DATA AND STATISTICAL ANALYSIS  
Two sources of data were used to understand the 
process and the impact of the initiative. The first 
source of data was computerized information system 
which was available in the CBO and the second was 
Behavior Surveillance Survey. 
Software package was developed by the TAI for 
managing the data by Computerized management of 
information system (CMIS).  The data were entered 
from the field formats and validated by cross checking 
the entries and the field records. The data were 
consolidated and analysis was done on the core 
indicators.  
In behavior surveillance survey the following methods 
were used for managing and analysis of the data. The 
double entry - data entry method had been used with 
two independent data entry operators using 
preprogrammed software. The data were checked for 
logical errors and then it was exported to SPSS and 
analysis was done for bivariate and multivariate 
analysis.  
RESULTS AND DISCUSSION 
The paper uses two data sources to explain the crisis 
intervention at the grass root level and the impact of 
the crisis intervention. 
The first set of data source is from the performance of 
the CBOs captured in the CMIS every month at district 
level and consolidated at the project level. The second 
set of data source if from the Behavior Surveillance 
Survey (BSS). 
The total number of women who were benefited by the 
crisis response intervention in the last 4 years was 
2781 (data source – CMIS). The mean age of the 
women who were exposed to violence was 33 years. 
The educational levels were 53.5% educated below 5th
standard, 30.2% educated till 10th standard, and the rest 
got educated more than 10th standard.   
The trend in reporting of violence among the women is 
in figure 1 (source – CMIS).
The percentage of women who reported violence 
declined over time from 2.5% to less than 1% by 2011. 
It was high in the year 2009, (1015).  The visible 
advocacy efforts of the CBOs for these unreached 
women could be reason for decline. Further the 
perpetuators of violence became aware of the crisis 
intervention and the women getting empowered.  
The trends and distribution of perpetuators of violence 
among cases reported by the women 2007 to 2011 are 
in figure 2, 3, 4 (source – CMIS). The three common 
perpetuators of violence towards these women were 
police, husbands or live- in partners and the power 
brokers.  
The trend showed the violence inflected by police had 
decreased over the year.  However, the violence by 
their partners had increased from 7% to 16%.
In the power brokers, it was from 21% to 17%. This 
data clearly showed that efforts had to be taken 
intensively to reduce the violence inflected by the 
husband and partners. The women did not access the 
crisis service when their husbands/partners inflected 
pain for the simple reason that she required social 
acceptance and her management of life became hard 
without male partner.  It was not possible for these 
women to get even a house on rent to live without a 
male partner.  The situation was exploited by the 
husband or the partner as result in lack of disclosure 
about violence perpetrated by their husbands or 
partners. 
The data in the figure indicated a significant decline 
over time in violence perpetuated by the police and by 
the power structures.  The distribution of the 
perpetuators was calculated out of the total cases of 
violence occurred in a given period. 
Trend on two indicators from behavior surveillance 
survey is in figure 3 & 4. The mean age of the women 
in the last round was 33.3 years.  The median age of 
respondents in six years of behavior surveillance 
survey was 32 years. 74% had basic literacy skill of 
reading and writing.  
The awareness of crisis intervention had steadily 
increased from 73.3% to 97.4%. The effort to create 
the awareness among the women was successful.    
Among those women who had awareness on crisis 
intervention, the proportion of them accessing the 
services had steadily increased and it was reported 
34.6% of them had been benefited by the service. 
The two sets of data showed that the crisis intervention 
effort resulted in strong response from the women who 
were vulnerable to sex trade and also from the people 
who were causing the crisis in the life of the women 
such as police, husband/partners and power brokers. 
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Learnings from other 
intervention strategies

 X Strategy 1: Integration of HIV and maternal health 
services at the primary health center level is a prom-
ising low-cost opportunity to enhance the uptake of 
HIV testing, widen service coverage and bring a large 
number of pregnant women under comprehensive 
HIV prevention and treatment services. For example, 
a study by Bindoria et al. (2014) documents that in 
Maharashtra, integrating HIV screening at primary 
health care facilities resulted in a 55–79% increase in 
annual HIV screening over the intervention period, and 
a 27% increase in the detection of HIV-infected women 
post-intervention; the incremental cost-effectiveness 
ratio was only INR 44 per pregnant woman tested. 
 X Strategy 2: A cohesive outreach strategy, which in-
tegrates demand creation with strategic behavior 
counseling interventions, and adopts customized 
approaches to address barriers to voluntary counseling 
and testing (VCT), can lead to improved uptake of HIV 
testing services by marginalized groups. For example, 
an HIV prevention campaign in Maharashtra motivat-
ed and created a demand among sex workers for VCT, 
and provided customized testing services for different 
typologies of sex workers to address barriers to access, 
which led to increased HIV testing by sex workers (Bharadwaj et al. 2014).
 X Strategy 3: Establishing public-private partnerships for strengthening and promoting the use of pub-
lic health facilities can enhance treatment seeking for sexually transmitted infections (STI) and HIV 
by key populations. Evidence from Andhra Pradesh shows that following scale-up of the partnership 
model between program-based non-governmental organizations and government health facilities, 
female sex workers from areas with partnership clinics were three times more likely to seek STI treat-
ment from a health facility than those from areas with non-partnership clinics. More importantly, 
they were two times more likely to undergo HIV testing than others (Kokku et al. 2014). 
 X Strategy 4: Identifying the most vulnerable among high-risk groups and reaching them with specific 
strategies can help achieve several HIV and non-HIV outcomes. As a study in Maharashtra demon-
strates, highly vulnerable female sex workers—those uneducated, highly mobile, in financial debt, 
with children, new to sex work, and lack alternative livelihood options--with long program exposure 
(over a year) are more likely than other sex workers with similar program exposure to report use of 
preventive services and empowerment, including crisis response services, clinic visits and the confi-
dence to support fellow sex workers in a crisis (Ranebennur et al. 2014).
Increasing the uptake of 
HIV prevention services and 
program coverage can be 
achieved through several 
innovative strategies—
integrating HIV prevention 
services within existing 
maternal and child health 
programs; establishing 
public-private partnerships 
for health service delivery; 
integrated outreach 
(demand creation and 
addressing access barriers) 
for HIV testing; and repeated 
peer-led communication. 
Learnings from other  
intervention strategies
Research 
highlights
 X Strategy 5: Community led, managed and owned programs can tap into local solutions to deliver 
challenges, foster an enabling environment and generate sustained behaviors. A paper by Lalmuan-
puii et al. (2013) discusses approaches to scale up, and notes that harm reduction programs can 
achieve scale, even in resource-poor settings, by adding locally relevant information to the delivery 
package and practicing data-driven management. 
 X Strategy 6: Providing injecting drug users repeated peer-led outreach counseling can be an effective 
strategy to promote safe injecting practices and behavior change in this group. For example, results 
from a National AIDS Control Program-supported intervention in Haryana indicates that exposure to 
three or more peer-led counseling sessions in a month led to a substantial reduction in needle shar-
ing practices, particularly among frequent injectors (Jain et al. 2014). 
 X Strategy 7: A review of the literature on HIV prevention programs with long-distance truckers sug-
gests the need for scaled up intensive interventions to help achieve desired outcomes (Sahu et al. 
2014).
 X Strategy 8: Interventions are needed to improve antiretroviral treatment (ART) adherence and  
early initiation of treatment. This recommendation is drawn from a study in Jharkhand by Rai et al. 
(2013), which indicates that ART adherence is associated with a higher likelihood of survival among 
HIV-infected patients; notably, the mortality rate is four times higher among patients who are  
non-adherent to ART than those who are adherent.
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Abstract
Background: The objectives of this paper are: (1) to study the feasibility and relative benefits of integrating the
prevention of parent-to-child transmission (PPTCT) component of the National AIDS Control Program with the
maternal and child health component of the National Rural Health Mission (NRHM) by offering HIV screening at the
primary healthcare level; and (2) to estimate the incremental cost-effectiveness ratio to understand whether the
costs are commensurate with the benefits.
Methods: The intervention included advocacy with political, administrative/health heads, and capacity building of
health staff in Satara district, Maharashtra, India. The intervention also conducted biannual outreach activities at
primary health centers (PHCs)/sub-centers (SCs); initiated facility-based integrated counseling and testing centers
(FICTCs) at all round-the-clock PHCs; made the existing FICTCs functional and trained PHC nurses in HIV screening.
All “functional” FICTCs were equipped to screen for HIV and trained staff provided counseling and conducted HIV
testing as per the national protocol. Data were collected pre- and post- integration on the number of pregnant
women screened for HIV, the number of functional FICTCs and intervention costs. Trend analyses on various
outcome measures were conducted. Further, the incremental cost-effectiveness ratio per pregnant woman screened
was calculated.
Results: An additional 27% of HIV-infected women were detected during the intervention period as the annual HIV
screening increased from pre- to post-intervention (55% to 79%, p < 0.001) among antenatal care (ANC) attendees
under the NRHM. A greater increase in HIV screening was observed in PHCs/SCs. The proportions of functional
FICTCs increased from 47% to 97% (p < 0.001). Additionally, 93% of HIV-infected pregnant women were linked to
anti-retroviral therapy centers; 92% of mother-baby pairs received Nevirapine; and 89% of exposed babies were
enrolled for early infant diagnosis. The incremental cost-effectiveness ratio was estimated at INR 44 (less than 1 US$)
per pregnant woman tested.
Conclusions: Integrating HIV screening with the broader Rural Health Mission is a promising opportunity to scale
up the PPTCT program. However, advocacy, sensitization, capacity building and the judicious utilization of available
resources are key to widening the reach of the PPTCT program in India and elsewhere.
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Background
Prevention of parent-to-child transmission(PPTCT) remains
one of the key components of global HIV prevention ef-
fort [1]. HIV counseling and testing are a fundamental
part of PPTCT programs and serve as an important entry
point for the provision of HIV services [2,3]. However,
despite several global initiatives and concerted national ef-
forts over the last decade, majority of pregnant women are
not aware of their HIV status [4]. The non-availability of
on-site HIV testing facilities, especially at the primary
health care level, results in missed opportunities for en-
rollment in the PPTCT program [5]. The success of the
PPTCT program requires bridging gaps in coverage and
providing effective preventive, diagnostic and therapeutic
services in primary health care settings [6].
The integration of programs working in broadly similar
areas is now seen as an important tool for achieving pro-
gram efficiency. Establishing synergies and linking HIV
programs with related health programs can be instrumen-
tal in effectively scaling up both programs [7-10].
The global health strategy for HIV and AIDS recom-
mends strengthening health systems by adopting cost-
effective, integrated service delivery models focusing on
expanding access to quality HIV services [7]. Estimating the
costs involved in any innovative model is essential as prece-
dence must be given to cost-effective approaches leading to
maximum HIV screening [4]. Specifically, such an approach
requires strengthening the linkages between HIV and ma-
ternal and child health (MCH) programs at the primary
care level, and task shifting to enhance the utilization of hu-
man resources. In developing countries like India, MCH ac-
tivities are a vital part of health programs and PPTCT needs
to be dovetailed with such programs for better outcomes.
In 2010, an estimated 35% of pregnant women received
an HIV test in low and middle-income countries, up from
7% in 2005 [4]. In India, only 23% of pregnant women
tested for HIV [4], while in Maharashtra, according to the
program data 55% (1,196,254) [11] of pregnant women
were screened for HIV in the year 2010–11, indicating a
low screening volume.
The objectives of this paper are: (1) to study the feasibil-
ity of integrating the PPTCT component of the National
AIDS Control Program (NACP) with the MCH compo-
nent of the National Rural Health Mission (NRHM) by of-
fering HIV screening at the primary health care level and
assessing its benefits and impact in increasing HIV reactive
diagnoses; and (2) to estimate the incremental cost-effective
ratio to understand whether the costs are commensurate
with the benefits.
Methods
Intervention setting
Until recently, the PPTCT program [12], a component of
NACP [13] under the National AIDS Control Organization
(NACO) [14], was being conducted in parallel with the
MCH component of the NRHM program. The PPTCT
program is rolled out through integrated testing and
counseling centers (ICTCs) located at tertiary/secondary
level government hospitals, facility-based ICTCs and
public-private partnership facilities. The NRHM provides
MCH services at all levels of health care; in particular,
antenatal care (ANC) at village-level primary health centers
(PHCs)/ sub centers (SCs) through village nurses assisted
by a cadre of community health care workers called accre-
dited social health activists (ASHAs) [15]. In 2010, the
Ministry of Health and Family Welfare (MOHFW) and
NACO called for the convergence of NACP with its flag-
ship program, NRHM [16].
The Maharashtra State AIDS Control Society (MSACS)
[17], working with NACP across 33 districts in Maharash-
tra (one of the six high prevalence states in India), piloted
a project to integrate HIV screening at NRHM primary
health care level facilities in Satara district. This district,
which is predominantly rural, has traditionally been a high
HIV prevalence districts with an antenatal HIV prevalence
of 1.63% in 2007 and 0.50% in 2008 [18]. The intervention
included biannual outreach activities at PHCs/SCs, initiat-
ing facility-based ICTCs (FICTCs) at all round-the-clock
PHCs (24X7 PHCs), making existing FICTCs functional
and, subsequently, training PHC/SC nurses to screen for
HIV at the village level. ”Functional” means that the ICTC
is equipped to screen for HIV, and has trained staff to pro-
vide pre- and post-test counseling, carry out HIV testing
as per the national protocol and routinely provide HIV
screening (Figure 1).
The project was initiated with a situation assessment
of HIV in the district, followed by advocacy and sensitization
of district political, administrative and health heads. These
district leaders mobilized and directed trained staff at
PHCs to initiate FICTCs at their centers and to ensure
their functionality. A cascade model was adopted for the
training and sensitization of health and other staff. A joint
plan for outreach activity at each PHC/SC was developed
to coincide with the antenatal clinic day/village health and
nutrition day. Focused IEC materials were used to create
awareness and generate demand among eligible pregnant
women (that is, all pregnant women who had not been
tested for HIV at a government facility during their
current pregnancy). The pilot project was formally
launched by the district guardian minister and administra-
tive head. The ASHAs mobilized eligible pregnant women
to visit PHCs/SCs where they were provided ANC and
voluntary HIV counseling and testing, after obtaining in-
formed consent. Mobile ICTCs were used to facilitate
HIV screening in hard-to-reach areas. Post-test counseling
was carried out and results were shared on the same day.
Early linkages with the nearest anti-retroviral therapy
(ART) centers were facilitated through counselors and
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nurses. MSACS and NRHM officials regularly monitored
the process.
To garner the benefits of the sensitized system and to
ensure sustainability of the integration process, training
on HIV screening using rapid testing (based on NACO
protocol) was conducted for PHC/SC nurses at the vil-
lage level following the second phase of outreach activ-
ities. The village nurses soon initiated HIV screening at
the village level.
To summarize, the approach adopted to integrate HIV
screening at the primary health level was through advo-
cacy with district political/administrative/health heads,
sensitization and capacity building of health staff, gener-
ating demand through focused communication, joint
micro-planning to ensure better access to HIV counsel-
ing and testing, use of rapid HIV testisting at the village
level and monitoring the program.
Data
The reference period for the intervention was April 2011 to
March 2012. The preceding year was considered as the
benchmark or the pre-intervention period. Data on out-
reach activities were collected on a weekly basis and careful
expenditure monitoring of all the items were undertaken
during the pilot phase. Routine program data on HIV
screening with health facility level break-up and cost data
collected and compiled by the District AIDS Prevention
Control Unit (DAPCU), Satara were used for analysis. The
information gathered from the monitoring data used in
the current study did not include individual identifiers.
The main outcome indicator to measure the feasibility
and acceptability of integration was the pre- and post-
intervention increase in HIV screening among ANC at-
tendees. The benefits of integration were measured in
terms of additional ANC women detected as HIV reactive,
responsiveness of the district authorities, sustainability of
the intervention and sensitization of health workers. Dir-
ect indicators were not available to measure all the bene-
fits; hence, proxy indicators were used. The proportionate
increase in HIV-infected pregnant women diagnosed was
measured. The responsiveness of the district authorities
was measured as the pre- and post-intervention difference
in the following variables:
i. Number of functional facility-based ICTCs.
ii. Number of ANC attendees screened at PHCs/SCs.
iii. Number of ANC attendees screened for HIV by
nurses at the village level.
Figure 1 NACP -NRHM integration – the Satara pilot project.
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The proportionate gap between ANC registration and
HIV screening measured each month was assumed to re-
flect the sustainability of the intervention, while the gap
in the period excluding outreach activity was used to
measure the sensitization of NRHM health staff. Addition-
ally, sensitization was indirectly measured as the propor-
tion of ANC attendees screened for HIV by nurses at
the village level.
The incremental costs were calculated, and the incre-
mental cost-effectiveness was estimated based on the dif-
ference in the number of ANC women screened for HIV
before and after the intervention. The major cost items
are as follows:
 Communication materials– posters, banners and
handouts.
 Training medical officers – training material and
logistics.
 Travel–mobile vans deployed, counselors/
technicians funded for travel, fuel, and maintenance
of mobile vans.
 Documentation.
The project did not involve any additional costs for
human resources, infrastructure and supplies like HIV
testing kits as the resources available with MSACS/
DAPCU and district NRHM were utilized. The travel
costs of counselors/ laboratory technicians for outreach
activities were covered by DAPCU under the routine
travel budget. Thus, the only additional cost incurred
was the temporary deployment of mobile vans, training
of medical officers, printing of communication material
and documentation.
Statistical analyses
Simple descriptive statistics such as proportions, ratios
and means were used to present the results. Differences
in proportions were tested using Z-tests and Fisher’s
exact test, and the differences in mean values were
tested using t-tests. Trend analyses were conducted to
measure the proportionate gap between women regis-
tered for antenatal care and those screened for HIV,
functional FICTCs, ANC attendees screened at PHCs/
SCs and village level HIV screening of ANC attendees by
NRHM nurses. Cost-effectiveness was analyzed as the
incremental cost-effectiveness ratio per pregnant woman
screened.
Results
A total of 42,120 ANC attendees were screened for HIV
at the end of the intervention period, of which 11,223
(27%) were tested through the biannual outreach activity
of the program (not shown in tabular format). Annual
HIV screening of ANC attendees increased from 55%
pre-intervention to 79% post-intervention (p < 0.001)
(Table 1). Average HIV screening increased from 2,419/
month pre-intervention to 3,510/month post-intervention
(p < 0.001). Of those who tested HIV-positive, 70 were de-
tected in the pre-intervention period while 89 were de-
tected at the end of the intervention period: that is, a 27%
Table 1 HIV screening among pregnant women registered with NRHM, Satara district, Maharashtra, India
Indicators Pre-intervention Post-intervention P value
Total number of ANC registrations under NRHM 52411 53239
% women screened for HIV under NRHMa, c 55. 4 79.0 <0.001
Number of functional PHCs in the district 36 36
% functional PHCs with NRHM supported ICTC facilitiesa, d 47.2 97.2 <0.001
HIV screening by type of ICTCb
Number of women screened for HIV 29022 42120
% screened at NACO-supported ICTCs (district/rural hospitals)e 86.3 75.0
% screened at NRHM-FICTCs (PHCs/SCs/village)e 13.7 23.1 <0.001
% screened at public-private partnership ICTC clinicse 0.0 1.9
HIV screening at NRHM FICTCsb
Number of women screened under NRHM -supported ICTCs 3982 9716
% tested at PHC by laboratory technicianf 100 74.7 <0.001
% tested at SC/village by nursef 0 25.3
ANC: antenatal care; SC: sub-center; ICTC: integrated counseling and testing center; PHC: primary health center; FICTCs: facility-based integrated counseling and testing center.
aZ-test.
bFisher’s exact test.
cAmong pregnant women registered for ANC at NRHM health facilities.
dAmong the number of 24X7 PHCs.
eAmong total number of pregnant women screened for HIV.
fAmong pregnant women screened for HIV at NRHM facility-based ICTC (PHCs/SCs/village).
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increase in the detection of HIV-infected women post-
intervention.
As indicated in Table 1, the proportion of functional
FICTCs at 24X7 PHCs rose from 47% pre-intervention
to 97% post-intervention (p < 0.001). HIV screening at
NRHM-PHCs/SCs increased from 14% pre-intervention
to 23% post-intervention (p < 0.001). Village-level HIV
screening initiated by nurses during the intervention
period accounted for 6% of the total HIV screening and
25% of screening at the NRHM primary health care level
during the post-intervention period (p < 0.001).
The proportionate gap between ANC attendees regis-
tered and screened for HIV through the NRHM progres-
sively decreased from 39% in April 2011 to 14% in March
2012.This can be seen in Figure 2 which shows the
monthly movement of the variable over the two years,
with the gap narrowing between ANC registration and
HIV screening. The main spike in April 2011 is due to the
outreach activity of the program in phase 1, And the
shorter spike in October 2011 is due to outreach activity
in phase 2.
The difference in HIV screening numbers in ANC at-
tendees before and after the intervention was 13,098
(29,022 in 2010–11 and 42,120 in 2011–12) and the total
incremental cost required to implement the project was
INR 576,540 (approximately US$ 10676, 1 US$ = 54 INR),
which included training costs (INR 19,800), cost of print-
ing and distribution of communication materials (INR
491,320), travel costs (INR 61,560) for deployed mobile
vans inclusive of fuel, vehicle maintenance, and travel al-
lowance for accompanying drivers/counselors/technicians,
and documentation costs (INR 3,600). Table 2 indicates an
incremental cost-effectiveness ratio of INR 44 (less than
US$1) per pregnant woman tested.
In addition, as a result of integration where the primary
health system was equipped with required resources, 93%
of HIV-infected women detected post-intervention were
linked to ART centers; 92% of mother-baby pairs received
Nevirapine as per the national protocol while 89% of ex-
posed babies were enrolled in a nearby infant diagnosis
program (not presented in tabular format).
Discussion
The study results suggest that the integration of HIV
screening at the primary health care level as part of a
comprehensive MCH program is feasible, beneficial, en-
hances the uptake of HIV testing, and facilitates wide
geographic coverage. In addition, the incremental cost-
effectiveness ratio post-intervention of INR 44 (less than
US$1) per pregnant woman tested demonstrates that the
integration of HIV screening at the primary health care
level is a low-cost approach and brings a large number
of pregnant women under HIV prevention services. In
the absence of alternative cost data for achieving the
same target of expanding HIV screening, the incremental
cost-effectiveness ratio can be used as a proxy indicator
to understand the financial implications of scaling up
HIV screening using an integrated approach.
Integrating HIV screening with regular village health
and nutrition days significantly scaled up HIV screening
among pregnant women with the judicious utilization of
the available resources within the two vertical health sys-
tems. In addition, this approach built the capacity of
village-level health care workers, such as PHC/SC nurses
and ASHAs, on HIV prevention and PPTCT issues.
Sensitization of village-level nurses and health workers
along with focused communication activities to generate
a demand in the community led to an increase in HIV
screening.
Advocacy and sensitization of district political, adminis-
trative and health heads have led to a more responsive, re-
sponsible and sustainable health system. These activities
Figure 2 Decreasing gap between ANC registration and HIV screening among antenatal care attendees, Satara district.
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resulted in increasing the number of functional FICTCs,
and HIV screenings at PHCs/SCs post-intervention. Fur-
ther it has led to the initiation of HIV screening by village
nurses immediately following their training. The interven-
tion has progressively reduced the gap between the regis-
tration of pregnant women for ANC and those screened
for HIV.
The integration approach also has led to task shifting
for HIV screening from MSACS staff to NRHM staff.
Several studies in other developing countries indicate
that such task shifting –including utilizing primary level
staff, such as nurses, for counseling and HIV testing at
rural health facilities leads to a higher level of acceptance
from the community [19] and is an effective strategy for
HIV treatment and care [20].
In addition, the intervention has shownd that the inte-
gration of health programs results in substantially lower
project costs as the major cost items, like infrastructure,
supplies and human resources, are already covered within
the program. Coordination and collaboration across differ-
ent authorities is the essence of this program; however un-
like other stand-alone programs, such an integrated
program uses existing mechanisms and systems to achieve
the stated objectives.
As shown in this study, it is possible to bring the ma-
jority of ANC attendees under the HIV prevention um-
brella by integrating vertical government programs (HIV
with MCH programs). The main advantage is the early
detection of HIV infection among pregnant women, pro-
viding them an opportunity to access a range of available
HIV care, support and treatment services and eventually
preventing the transmission of infection to the next gen-
eration. An additional benefit is that all ANC attendees
will receive pre-test HIV counseling, thereby empower-
ing women with the knowledge needed to live an HIV-
free life.
The many gains of such an integrated approach can
also be garnered from the fact that based on the same
design; the diagnosis and management of sexually trans-
mitted infections were scaled up in Satara district the
following year. These results corroborate earlier findings
on the integration of such programs [21-24] and the
cost-effectiveness of universal HIV screening of pregnant
women [25-27].
This study is important given the lack of evidence
demonstrating the integration of the PPTCT program
with the broader health mission in India and elsewhere.
Thestudy results should be considered in light of certain
limitations. First, the use of indirect indicators to meas-
ure the benefits of the integrated approach from district
authorities and several individuals limits generalizability
of the results to a larger population level. Second, it was
difficult to measure and attribute the independent effects
of multiple intervention strategies used by the program
for HIV screening. Third, other events promoting HIV
testing that occurred concurrently during the interven-
tion period may have influenced the outcome. Fourth,
this design lacks a control group; therefore we could
only demonstrate change and not attribution. Despite
these limitations, the results show that a low incremen-
tal cost can have several advantages for HIV prevention
effort with integration.
Conclusions
Integrating HIV screening with the broader NRHM is a
promising opportunity to scale up the PPTCT program.
However, advocacy, sensitization, capacity building and
the judicious utilization of available resources are key to
widening the reach of the PPTCT program in India and
elsewhere.
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Abstract 
Background: To demonstrate that customized demand generation leads to increased voluntary 
HIV counseling and testing (VCT) among Sex Workers (SWs). Methods: FHI 360 Aastha imple-
mented Vivek intervention among SWs in Mumbai and Thane, India using customized demand 
generation through outreach services for VCT. Program monitoring data and integrated counsel-
ing and testing center tracking sheets were used to assess the intervention effect. Results: Higher 
proportion of registered SWs tested during: 1) Vivek months than other months (17% vs. 5%, p < 
0.001); 2) post-initiation non-Vivek months than pre-Vivek months (4.7%, vs. 1.5% p < 0.001). 
Conclusions: Customized demand generation approach is successful in increasing HIV testing. 
Keywords 
HIV Prevention, VCT, SWs, Customized Demand Generation, Outreach Operationalization 
1. Background
In India, about 2.5 million people, aged between 15 and 49, are estimated to be living with HIV, making it the
country with the third largest number of infected people in the world. Most HIV infections in India occur
through heterosexual transmission [1]. Specific HIV prevalence rates within various populations in India shows
*These authors contributed equally to this work.
#Corresponding author.
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disproportionately higher incidence of the infection among Most at risk populations (MARPs), particularly fe-
male sex workers (FSWs); men who have sex with men (MSM) and injecting drug users (IDUs). HIV Sentinel
Surveillance data (2010-2011) indicates that 7.1% of IDU, 4.4% of MSM and 2.7% of FSW are HIV positive,
while the prevalence among ANC clinic attendees, considered proxy for general population, is low at 0.40% [2]. 
To gain control over the spread of HIV in the country, effective interventions are needed for these MARPs [1]. 
Scaling up of Voluntary Counseling and Testing (VCT) for HIV has been one of the key interventions for re-
ducing this epidemic [3]. However, NACO estimates that only 50% of those currently infected with HIV are
aware of their status and therefore there is still significant work to be done in this area [4]. 
Voluntary counselling and testing helps decrease HIV transmission since delivery of prevention messages are
an integral part of VCT services and if found positive, this can lead to timely linkages to care and treatment with
the added benefit of decreasing onward transmission. Also, knowing the HIV status is the first step in the care,
support and treatment cascade.  
Early HIV infection detection is also potentially very important because this disease stage, although consti-
tuting only a brief period in the natural history of HIV (generally defined as about the first 6 months after infec-
tion), has a disproportionate effect on disease spread because it is characterized by a high viral load and thus a 
high per-contact transmission risk [5]. Thus early diagnosis is critical for HIV prevention and wider VCT
roll-out is needed to ensure that PLHIV stay healthy and access the care they need by timely knowledge of their
HIV status. Timely initiation of ART could reduce HIV transmission, especially in the asymptomatic period.
Further, several studies have demonstrated that voluntary counselling and testing is associated with the adoption
of safer sexual behaviours [6]-[11]. Despite the recognized benefits of HIV testing in prevention, care and
treatment, global experiences suggest comparatively lower uptake of VCT amongst MARPs [9].  
Since 2004, FHI 360 has been implementing Aastha, a Bill & Melinda Gates Foundation supported HIV/STI
prevention project for sex workers in two districts, viz., Mumbai and Thane in the state of Maharashtra, India.
Clinics established in Aastha NGOs provide a complete package of services including STI prevention and man-
agement, condom distribution, syphilis screening, voluntary HIV counseling and testing, strategic behavior
counseling and peer led community mobilization services. In March 2009, Integrated Counseling and Testing
Centers (ICTCs) were set up in the project clinics in collaboration with National AIDS Control Organization
(NACO) as a Public Private Partnership Initiative.
Despite the widespread availability of VCT tests through project-supported static clinics in Mumbai and
Thane districts and recommendations for regular screening, project-monitoring data indicated that only 1.5% of
SWs in the project catchment areas accepted routine VCT in the static clinics from the time it was opened in
project clinics over a period of 10 months.
Studies have enumerated several individual level and contextual factors that influence the decision to undergo
HIV testing [6] [9] [12]-[16]. Traditional VCT-related barriers, such as low perceived risk for HIV infection [6],
lack of access to free testing [15], general negative perception of test services, stigmatizing beliefs coupled with
fear of discrimination if diagnosed as HIV-positive [14], shortage of counselors and their competency, concerns
about confidentiality and delays in returning HIV test results [6] [17] continue to hamper effective access to and
uptake of VCT in many countries. In addition, heterogeneous typologies based on the solicitation sites,
workplace, gender, language, culture and controlled by stakeholders such as brothel owners, madams and pimps,
restricted service hours of the facilities, distance of the counseling and testing centers and stigma and discrimi-
nation faced by SWs from service providers further contribute to the low uptake rate of HIV testing among
HRGs [18]. Addressing some of these barriers could greatly improve HIV testing uptake among HRGs. To
counter these barriers to access and uptake, an approach named Vivek (conscience) was implemented by FHI
360 Aastha to increase early and regular uptake of counseling and testing for HIV.
In this paper, we describe and demonstrate that customized demand generation strategies through outreach
operationalization of voluntary counseling and testing services for HIV lead to improved access and increased
uptake of HIV testing among Sex Workers (SWs).
2. Methods
2.1. Procedure/Intervention 
Vivek was an intensification of voluntary counseling and testing services for a period of one month operationa-
lized in outreach settings for male and female sex workers. It is a synchronization of demand generation through
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strategic behavior change communication and improvement of access through outreach activities. Vivek inter-
vention was conducted during 4 different timelines including the months of January 2010 (Vivek 1), July 2010
(Vivek 2), December 2010 (Vivek 3) and June 2011 (Vivek 4).
Vivek was a unique strategy as it was customized to each typology based on specific barriers to that particular
group. It addressed those barriers which included optimum timings and location for implementing the strategy
that led to improved access to VCT services.
The flow of events which was followed during implementation of Vivek was as follows:
1) SBC and Outreach activities: Outreach clinics were preceded by intensive Strategic behavioral Commu-
nication (SBC) activities such as 1-1 communication to motivate and create demand amongst SWs for VCT.
SBC included use of interactive communication materials with the MARPs to increase awareness for regular
testing and generate demand. Community engagement was a key component of Vivek’s strategic planning for
HIV services which included sensitization of the stakeholders on the significance of counseling and testing for
HIV. Communities took a lead in organizing these outreach clinics which were conducted in bars, homes and
brothels at convenient times.
Outreach planning included the presence of an outreach team comprised of a Peer Educator (PE), outreach
worker (ORW) and community volunteers (CVs) of the site/s. The outreach team used SBC materials, to help in
demand generation for HIV testing. Planning operations included updated line listing which enumerates the
number of SWs who are active and available for program services in an area and updated individual tracking
sheet which provides information on the SWs HIV testing status. All micro sites had peer presence, updated es-
timate of active population in each micro site, suitable date, time and location for sex worker of each micro site.
A micro site is defined as a concise geographical area that has around 50 - 60 enumerated SWs to which is as-
signed one Peer Educator (PE).
2) Activities at the clinics (pretest, testing, post test, referral): Clinical planning included presence of a
trained clinic team comprising of a doctor, nurse, counselor and a laboratory technician. Logistic requirements
included uninterrupted supply of HIV testing kits, gloves, needles and syringes, vacutainers and micro tips. The
flow of events at clinic was:  
a) pre-test counseling and informed consent; b) testing; c) post-test counselling; and d) referral to Care and
Support services. All identified PLHIV SWs were linked systematically with government care and treatment
services while those tested negative are provided post test counseling and advised for 6 monthly re-testing.  
3) QA activities and monitoring: The ICTCs were capacitated with infrastructure, training and the introduc-
tion of monitoring tools such as the EQAS (external quality monitoring) and other internal reporting formats
such as daily monitoring sheet. The EQAS and other internal quality improvement tools helped to maintain
quality during the Vivek campaign. A quality assurance mechanism for Vivek at every level was facilitated
through monitoring, improving and training staff members.  
The difference between Vivek and non-Vivek periods was the strong coordination mechanism and synchro-
nisation between clinical planning and outreach efforts. Figure 1 provides a conceptual framework of typology
specific VCT services.
Brothel based sex workers reside and solicit clients from a fixed place (brothels). Control by the stakehold-
ers such as brothel owners, madams and pimps posed a challenge for SWs in accessing VCT services. Vivek
ensured that sensitization with the key stakeholders is conducted at various forums and levels. The outreach
team organized suitable infrastructure for HIV counseling and testing in a nearby room in a brothel for VCT
services. Appropriate SBC activities for this typology focused on being healthy for ensuring better life for SW’s
children, and on being financially secure and hope for a better life.  
Bar girls operate from bars and solicit clients either at their work or through pimps. In order to make VCT
services accessible to bar girls, the outreach team organized suitable infrastructure for HIV counseling and test-
ing in bar settings. VCT services were made available at green rooms (places where bar girls dress up; changing
room/dressing room) inside the bars with audio-visual privacy with prior permissions from the bar managers.
Appropriate SBC activities for this typology focused on “beauty as a hook” which essentially provides beauty
tips for bar girls and emphasizes the need of staying healthy as a means of staying beautiful which is an impor-
tant need of the bar girls.  
Street based sex workers or floating SWs can be found throughout the districts. Preferred locations are rail-
way and bus stations, main roads, highways, beaches, near the red light areas. These women are extremely mo-
bile, moving from one hotspot to another in search of clients. Since they are available largely on the streets, pro-  
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Figure 1. Conceptual framework of typology specific VCT services. BB: Brothel based SWs; SB: Street based SWs; HB: 
Home based SWs; MSW: Male sex worker; BG: Bar girls.
vision of VCT services were made either at a nearby location where privacy was possible (local doctor’s clinic,
sex worker’s house) or through a mobile van/ambulance which provided separate spaces for counseling and
testing were hired for the period. Home based FSWs provide sexual services at lodges or any other location tak-
en by their clients. Their professional identity is hidden from their families and they operate as part of a network
and are managed by an individual. Due to the hidden nature of home-based SWs, Vivek strategy with this ty-
pology included strong networking with stakeholders. Outreach clinics were operationalized with general health
services for SWs and their children. This typology essentially has families and children at home and the identi-
fied need for this typology was school admissions, opening bank accounts, Government ration cards which are
needed to avail subsidized food items from Government stores, offering literacy classes and other vocational
training in crafts such as tailoring and making jewelry, candle, incense sticks, chocolates and bags, among others.
Hence Vivek identified the felt need of this typology and addressed those needs.  
Male Sex Workers (MSWs) provide sexual services to another man/woman, cruising from one place to
another and soliciting clients at any suitable public place, including streets corners, highways, bus stops/depots,
public gardens, railways stations and other such pick up points. MSWs find it difficult to access VCT services
due to stigma and discrimination by the service providers. Vivek conducted intensive SBC sessions with the
service providers to address the issue of stigma and discrimination. Outreach clinics were conducted in hotspots
where MSWs were easily accessible.
2.2. Data and Statistical Analyses 
Data used to assess the effect of Vivek intervention during the period March 2009-June 2011were drawn from
two sources: program monitoring data and ICTC tracking sheet. SWs that accessed services from Aastha pro-
gram were assigned a unique identification number to track their service utilization during the program. The
Aastha program developed and defined program monitoring indicators and established managerial information
system (MIS) to gather data periodically on different indicators related to program inputs and outputs. Similarly,
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the program developed ICTC tracking sheet that collected information on SW particulars like SW Identification
number, eligibility and particulars of HIV testing. Program monitoring and the ICTC tracking sheet data were
collected on a monthly basis by the program implementing non-governmental organization (NGO) at the site
level which were aggregated in table formats and consolidated by FHI360. The staff from FHI360 provided
technical support to the implementing NGO to ensure integrity and quality of data as well as flow of data and
maintenance of MIS.  
The denominator used for the analysis included all sex workers registered with the program. The program
protocol indicates that if a person tests negative for HIV in a given month, then he/she is not eligible for a repeat
test for the next three months. Therefore from the denominator we subtracted sex workers who were tested in the
last 3 months and included those who had tested in the month prior to previous 3 months. The numerator was
obtained from the ICTC tracking sheet, since only this data provided typology wise testing information.
Percentages were used to present the results. Trend analysis was conducted to assess the effect of Vivek in-
tervention. The differences in percentages between pre-Vivek (March 2009 to December 2009: from opening of
Integrated Counselling and Testing Centers (ICTCs) in the project clinics through the month prior to the month
Vivek intervention was initiated) and post-initiation non-Vivek intervention months (February-June 2010; Au-
gust-November 2010 and January-May 2011; time period after the initiation of Vivek intervention excluding the
intervention months); non-Vivek (time period between March 2009 and June 2011 excluding the Vivek interven-
tion months) and Vivek intervention months (months when Vivek intervention was implemented) (Table 1) were
tested using Z tests. All analyses were carried out using STATA version 11.1 (StataCorp, College Station, TX,
USA).  
2.3. Ethical Considerations 
Data for this study did not include any personal identifiers. FHI 360 provided general oversight and approval for
the collection and analysis of routine programmatic data for examining the effect customized demand generation
as a strategy to increase uptake of voluntary counselling and testing services amongst sex workers.  
3. Results
A total of 17,005 (72.6%: among those registered with the program) SWs were tested for HIV at least once from
March 2009 to July 2011. The proportion of SWs tested in each month during the intervention period is pre-
sented in Figure 2 and by typology in Figure 3. The trend indicates an increase in HIV testing over the inter-
vention period. Overall, voluntary HIV testing was higher in Vivek intervention months than non-Vivek months
both at baseline prior to the intervention and in intervals between intervention months; 17% SWs were tested for
HIV during Vivek months versus 3% in non-Vivek months (P < 0.001) (Table 2). A similar trend in voluntary
HIV testing was observed across all typologies. Compared to all other typology of SW, a higher proportion of
MSWs underwent voluntary testing (Figure 3).  
Further, the results also indicates that as compared to the period before Vivek was initiated, a significantly
higher proportion of SWs underwent voluntary testing during post initiation non-Vivek months (1.5% vs. 4.7%,
p-value < 0.001) (Table 3) and this increase was observed across all typologies (Table 3).
4. Discussions
Our findings demonstrate that customized operationalization of outreach testing strategies dramatically increased
Table 1. Months during which Vivek intervention was implemented between March 2009-June 2011.     
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Note: PV: Pre-Vivek; V: Vivek; NV: non-Vivek; PINV: Post initiation non-Vivek. 
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Figure 2. Trends in HIV testing among sex workers in Mumbai-Thane district: March 
2009-January 2011.    
Figure 3. Trends in HIV testing among sex workers in Mumbai-Thane district by typology: March 2009-January 
2011. BB: Brothel based SWs; SB: Street based SWs; HB: Home based SWs; MSW: Male sex worker; BG: Bar 
girls.   
Table 2. HIV testing among sex workers during, non-Vivek and Vivek months, by typology in the period between March 
2009-June 2011.     
Non-Vivek monthsa
% HIV tested
(average: 24 months)
Vivek Monthsb
% HIV tested
(average: 4 months)
p-value
All SW 3.4 17.3 <0.001
FSW brothel-based 4.2 14.5 <0.001
FSW bar-based 2.9 17.4 <0.001
FSW street-based 2.9 12.7 <0.001
FSW home-based 3.2 18.6 <0.001
MSW 6.5 29.3 <0.001
aNon-Vivek months: includes months (pre and post initiation of Vivek intervention) when Vivek intervention was not implemented. bVivek months: 
includes months when Vivek intervention was implemented. SW: Sex worker; FSW: female sex worker; MSW: male sex worker.
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Table 3. HIV testing among sex workers during, pre Vivek and post initiation non-Vivek months, by typology in the period 
between March 2009-June 2011.    
Pre Vivek monthsa
% HIV tested 
(average: 10 months)
Post initiation non-Vivek monthsb
% HIV tested 
(average: 14 months)
p-value
All SW 1.5 4.7 <0.001
FSW brothel-based 2.0 5.7 <0.001
FSW bar-based 1.5 3.9 <0.001
FSW street-based 1.8 3.7 <0.001
FSW home-based 1.4 4.4 <0.001
MSW 1.1 10.4 <0.001
aPre-Vivek months: includes months before Vivek intervention was initiated. bPost initiation non-Vivek months: includes months after the initiation of 
Vivek intervention excluding the intervention months. SW: Sex worker; FSW: female sex worker; MSW: male sex work.
the uptake of Voluntary HIV counselling and testing services. Moreover, these results were consistent across all
typologies. HIV testing is the gateway for HIV prevention as early initiation of ART and safer sexual behaviour
could potentially reduce transmission together with other interventions [6]-[8] [12]. As voiced in earlier litera-
ture, addressing individual and contextual barriers and increasing demand facilitates HIV testing uptake [6] [15]
[19] [20].  
During Vivek, demand creation mechanisms were integrated with SBC and counseling as part of a cohesive
outreach strategy. The customization approaches directly addressed the main barriers voiced by the SWs. Vari-
ous customization approaches such as sensitization of key stakeholders, organizing suitable infrastructure for
testing in a nearby room in brothels or in the green rooms inside bars, organizing mobile vans for street based
SWs, arranging for general health services for home based SWs and intensifying SBC sessions with service pro-
viders to address issue of stigma and discrimination for MSWs led to improved access and increased uptake of
VCT services by all typologies of SWs.  
Additionally, other services such as livelihood skills, general health access and attainment of social entitle-
ments were provided which were well received. The intervention was planned with a broad range of stake-
holders in a participatory manner, increasing the subsequent support and buy-in of the community.The coordina-
tion between clinic and outreach based on prior planning and joint focused intervention between clinic and out-
reach teams led to heightened uptake for HIV counseling and testing.
Our findings also indicate an increase in the uptake of HIV testing between pre Vivek months and in the post
non-Vivek months. Despite the success of testing during Vivek months, an incremental increase in the post init-
iation non-Vivek periods were also observed. It is important to ensure that the gains achieved during Vivek and
post initiation non-Vivek periods are maintained and further increased. Different customization approaches that
were used in Vivek should be continued so that the momentum is maintained and 6 monthly HIV counseling and
testing for HIV by SWs as expected in the National guidelines are continually achieved.  
Due to intensified efforts, (17,005 out of 23,417) 72% of currently active SWs were tested at least once for
HIV (not presented in tabular format). The findings in Vivek are consistent with previous studies where an in-
crease in HIV testing rate was observed in community based VCT program [19]. Despite the widespread availa-
bility of VCT tests through project-supported static clinics, uptake of HIV testing was low. Barriers to HIV test-
ing are often logistical and can be overcome with community-based strategies [15]. Evidence suggests that
community-based VCTs are preferred over static or health facility-based clinics for HIV testing [15] [21] [22] as
was observed in our study with a dramatic increase in the uptake of HIV testing during Vivek months.  
The success of the Vivek model piloted under Aastha led to the replication of this approach in government- 
funded targeted intervention projects. All the sex workers who tested HIV positive and were willing to disclose
their status were linked to care, support and treatment services. Those who tested HIV negative were also di-
rected to post-test services for further counseling, referrals and support to motivate them to remain negative and
practice safer sexual behaviors.
Vivek interventions can increase the uptake of VCT, particularly in hard-to-reach areas, in both mobile popu-
lations and for women who are normally constrained from seeking VCT due to control by gatekeepers like bro-
thel and bar managers. This increase in health seeking behavior was reflected in the rapid increase of HIV test-
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ing and counseling uptake in a short period of time, with subsequent drops when the intervention was not im-
plemented. An integrated and uniquely tailored outreach strategy may prove to be a key component in the suc-
cessful and sustained control of HIV epidemic.  
5. Conclusion
In conclusion, the data presented in this study suggest that customized outreach approaches are valuable strate-
gies to increase uptake of VCT. Vivek addressed barriers to VCT specific to SW from various work environ-
ments and addressed these with unique adaptation of existing Aastha program. Familiarity with the Aastha sys-
tem helped sex workers in regularly accessing services of HIV testing and counselling. The constraints most
commonly felt were overcome by customizing the services to the living and working conditions of the sex
workers.  
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Background & objectives: Providing sexually transmitted infection (STI) services to female sex workers 
(FSWs) in rural and resource constrained settings is a challenge. This paper describes an approach to 
address this challenge through a partnership with government health facilities, and examines the effect 
of this partnership on the utilization of STI services by FSWs in Andhra Pradesh, India.
Methods: Partnerships were formed with 46 government clinics located in rural areas for providing STI 
treatment to FSWs in 2007. Government health facilities were supported by local and State level non-
government organizations (NGOs) through provision of medicines, training of medical staff, outreach 
in the communities, and other coordination activities. Data from programme monitoring and behaviour 
tracking survey were used to examine the accessibility and acceptability in utilization of STI services 
from partnership clinics.
Results: The number of FSWs accessing services at the partnership clinics increased from 1627 in 
2007 to over 15,000 in 2010. The average number of annual visits by FSWs to these clinics in 2010 was 
3.4. In opinion surveys, the majority of FSWs accessing services at the partnership clinics expressed 
confidence that they would continue to receive effective services from the government facilities even if 
the programme terminates. The overall attitude of FSWs to visit government clinics was more positive 
among FSWs from partnership clinic areas compared to those from non-partnership clinic areas.
Interpretation & conclusions: The partnership mechanism between the NGO-supported HIV prevention 
programme and government clinic facilities appeared to be a promising opportunity to provide timely 
and accessible STI services for FSWs living in rural and remote areas. 
Key words Partnership clinic - PPP service delivery - rural sex work - sex workers - STI
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 Prevention and treatment of sexually transmitted 
infections (STIs) is a key component of HIV/AIDS 
programmes in developing countries1-3, as these 
infections can considerably increase the risk of HIV 
infection4-6. HIV prevention programmes in resource-
poor settings like India provide STI treatment services 
through various models including programme 
supported STI clinics [clinics funded and managed by 
non-governmental organization (NGO) under the HIV 
prevention project, located in an area with atleast 500 
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high-risk group members, staffed with a physician, 
nurse, and counselor and attached with drop-in-centre], 
mobile/satellite clinics (clinics which operates on a 
regular, fixed day and time in areas with relatively few 
high-risk groups), referrals to government clinics, and 
community preferred providers clinics (private health 
care doctors identified by local NGO and community 
members for STI treatment)2,7-9. Of these, project-run 
static clinics are the most widely implemented clinics, 
located mainly in urban and semi-urban areas. These 
clinics operate from drop-in-centres located in and 
around the sites of sex work activities8,10. Empirically 
it has been observed that static clinics have not been 
able to provide adequate STI services to sex workers in 
rural areas due to the scattered nature of the sex worker 
population in those areas, and the stigma associated 
with sex work as well as the high operating cost 
associated with static clinics11. 
 To ensure the delivery of sustainable and, quality 
of STI services at low operating costs beyond the 
static clinics two options were considered: setting up 
a preferred provider model clinic, and partnering with 
public health facilities. In the first approach, preferred 
private providers, identified after consultations with sex 
workers from the area, were contracted to provide STI 
treatment services to sex workers visiting their clinics8. 
In the second approach, a partnership was forged with 
government health providers in rural areas, such as 
staff in primary health centres (PHCs) and community 
health centres (CHCs) to provide quality STI treatment 
services. It has been shown that private-public sector 
partnerships can serve as an effective and sustainable 
service delivery model provided issues related to 
quality of care and efficiency of service delivery are 
addressed in government health facilities12-16. Though 
the private-public partnership approach has been 
adopted to provide services to general populations 
in many Indian settings17, literature documenting the 
provision of STI services to high-risk groups using this 
approach is scarce.
 This study provides a detailed description of 
a partnership model between non-governmental 
organizations (NGOs) and government health facilities 
to provide STI treatment services to female sex workers 
(FSWs) as part of an HIV prevention programme in 
Andhra Pradesh, India. It describes the process of 
negotiation and engagement with government health 
facilities to provide STI treatment to FSWs, and 
examines the evidence regarding the accessibility, 
acceptability and utilization of this partnership model 
during the period 2007-2010.
Material & Methods
The setting: The partnership between NGOs and 
government health facilities to provide STI treatment 
to FSWs was implemented in 13 inland districts of 
Andhra Pradesh where the adult HIV prevalence 
has been estimated to be nearly 1 per cent18. Unlike 
the coastal districts, these inland districts are mainly 
rural, and the population is dependent on subsistence 
agriculture. There were considerable variations in 
economic and development indicators across these 
districts19. The HIV prevention programme in these 
13 districts was started in 2004 providing services to 
about 15000 FSWs initially. The programme expanded 
its coverage to include another 13,000 FSWs by 2006. 
These FSWs were located across 139 mandals (sub-
districts) including 46 rural mandals. Mapping and 
needs assessment exercise in these districts highlighted 
the lack of access to STI treatment facilities as a major 
barrier in HIV prevention efforts, particularly in rural 
areas with the existing model of static clinic and 
network of preferred providers.
The intervention
Pilot phase: The aim of initiating the partnership 
was to provide effective STI services to FSWs in the 
underserved rural areas and strengthen the institutional 
capacity of health providers. The availability of 
government health facilities, mainly PHCs, in the 
rural areas provided an opportunity to establish 
partnerships between government facilities and 
local NGOs. Partnerships with government health 
facilities were piloted in six mandal headquarters of 
a district. Two NGOs were selected as implementing 
partners and were trained in outreach activities and 
the provision of STI clinical services. National AIDS 
Control Organization (NACO) intervention guidelines 
for FSWs were followed for selecting health facilities 
and service providers20. Discussions were held with 
local sex worker groups to obtain their opinions and 
reactions regarding locations and the acceptability of 
the health facilities. 
 While the process of building partnerships 
with doctors from government health facilities was 
underway, local NGOs negotiated with district health 
officials to obtain permission for engaging doctors 
from these facilities. The team from State level NGO 
also met with officials from the State AIDS Control 
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Society (SACS), the government agency managing 
the State HIV prevention programme to seek help 
in advocating with the State Directorate of Health 
Services for partnership arrangement approvals. 
Auxiliary nurse mid-wives (ANMs) were recruited at 
each facility to support the doctors in providing STI 
services. ANMs were trained to conduct routine clinic 
operations, including drug procurement, clinic system 
management, infection control, documentation, and 
risk-reduction counselling. 
 The STI technical officer from the State level NGO 
visited the government health facilities to orient doctors 
about syndromic case management and STI clinic 
operational guidelines10. Efforts were also made to 
sensitize doctors and ANMs on issues related to FSW, 
in particular, the need for confidentiality and respect 
for patients’ rights. NACO recommended guidelines on 
management of STI was used to train medical doctors 
and ANMs in the study areas to ensure uniformity in 
trainings20. Doctors were provided with appropriate 
treatment algorithms and other written materials on 
syndromic case management.
Scale-up of the programme: Soon after permissions 
were obtained from the State and district health officials 
for the government health facilities to engage in this 
initiative, the model was upscaled to all the rural areas 
with similar protocols as followed in the pilot phase. In 
addition to regular trainings for doctors and nurses, two 
annual reorientation training sessions were conducted 
in every six months.
Roles of the partners in the partnership: The primary 
role of local level NGOs was to negotiate with the 
district authorities to obtain permission for engaging 
doctors from government health facilities and allow 
them time to attend training sessions. They were also 
responsible for recruiting ANMs, procuring drugs and 
supplies, and reporting to the State level NGO. The 
peer educators and outreach workers at these NGOs 
met groups of sex workers at the places of solicitation 
(hotspots of sex work activity) and provided information 
on STI/HIV, motivated them to seek services from 
government health facilities, provided free condoms, 
and conducted verbal screening for tuberculosis. Staff 
at the State level NGO were responsible for training the 
doctors, supporting the establishment of clinic systems 
according to the operational guidelines, facilitating 
the supply of drugs, testing kits, and other materials, 
and providing supportive supervision. The Health 
department at the State and district approved the use of 
the clinic facilities and the services of doctors. District 
health officials were responsible for ensuring doctors’ 
availability at the health facilities and giving them 
permission to attend trainings organized by State level 
NGO. 
Sex worker treatment package: The basic minimum 
services provided in the partnership clinics included 
quarterly medical check-ups, presumptive treatment, 
STI treatment using the syndromic approach, follow 
up for STI cases, risk-reduction counselling including 
condom promotion, verbal screening and testing for 
tuberculosis, biannual syphilis testing and referral for 
HIV testing. All these services and necessary medicines 
were provided free of cost to FSWs.
Clinic-outreach coordination: Weekly meetings were 
organized by NGO project coordinators to ensure 
coordination between clinic and outreach activities. 
If any FSW was diagnosed with an STI, the ANM 
discussed the case with the peer educator to ensure 
compliance with treatment and follow up visits to the 
clinic.
Monitoring mechanism: Technical officers from the 
State level NGO visited the health facilities every 
quarter to monitor the quality of clinical services 
and provide technical support. The monitoring team 
made regular assessment of the clinic performance 
and systems using a validated standardized quality-
monitoring tool. The performance of a clinic was 
assessed based on the number of FSWs (i) accessing 
clinical services, (ii) diagnosed with STI, (iii) provided 
presumptive treatment, (iv) referred to other facilities 
for services such as HIV testing and syphilis testing.
 Two data sources were used to examine the 
accessibility and utilization of the partnership model 
for STI service delivery: (i) programme monitoring 
data, and (ii) behavioural tracking survey.
Program monitoring data: The State level NGO 
developed and defined programme monitoring 
indicators and established monitoring and information 
system (MIS) to gather data periodically on different 
indicators related to programme inputs and outputs. 
The MIS designed for this programme was independent 
of the structure of NACO’s MIS. Programme 
monitoring data were collected monthly at the local 
level NGO which were aggregated in paper formats 
and consolidated by the State level NGO. FSWs who 
accessed services at the programme clinics were 
assigned an unique identification number to track their 
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service utilization during the programme. The staff 
from State level NGO provided technical support to 
local level NGO to ensure integrity and quality of data 
as well as flow of data and maintenance of MIS. 
Behavioural tracking survey: Independent of the 
programme monitoring data, a cross-sectional survey, 
named as behavioural tracking survey (BTS), was 
conducted among FSWs in five districts: Ananthpur, 
Warangal, Khamam, Kurnool and Medak. The 
objective of BTS was to monitor the key components 
of the HIV prevention programme: safe sex behaviour, 
STI treatment seeking behaviours and community 
mobilization. Data were collected using a two-stage 
sampling design, wherein FSWs’ hotspots were selected 
during the first stage and FSWs were selected randomly 
from each selected hotspot during the second stage. A 
sample size of 400 FSWs was estimated for each district, 
allowing for detection of an absolute difference of 15 
per cent or more from the assumed value of 50 per cent 
for consistent condom use with all clients, with 95 per 
cent confidence, 90 per cent power and a design effect of 
1.7. Detailed sampling procedures for selection of sites 
and sex workers are discussed elsewhere21-24. At the end 
of the survey, 2389 FSWs were approached, of whom 
403 either refused to participate or withdrew during the 
interview. This resulted in a total analytical sample of 
1986 FSWs with a response rate of 83 per cent. Sample 
weights were calculated to account for the unequal 
selection probability of respondents and non-response 
rates. The institutional review boards of Family Health 
International (FHI) and Karnataka Health Promotion 
Trust (KHPT) reviewed and approved the protocols of 
BTS. A comprehensive informed consent process was 
followed and no names or identifying information was 
recorded.
Measures: Indicators were developed to assess the 
utilization and acceptability of services from the 
partnership model. Six indicators from the programme 
monitoring data were used and these were monitored 
annually from 2007 to 2010. The indicators used to 
assess service utilization from programme monitoring 
data were: (i) number of FSWs who visited clinic, 
(ii) FSWs who visited clinic with STI-related 
symptoms, (iii) FSWs who were provided with 
presumptive treatment, (iv) FSWs who underwent 
speculum examination, (v) FSWs who were screened 
for tuberculosis, and (vi) number of FSWs who were 
tested for and diagnosed with syphilis. 
 BTS collected wide range of information on 
FSWs’ behaviour including experience of STI-related 
symptoms, service utilization and attitude towards 
health facilities. Single item questions were asked to 
understand if they had experienced one of the following 
STI-related symptoms in the six months prior to 
survey: genital ulcer/sore, genital discharge, or lower 
abdominal pain. To understand service utilization in 
the last six months, single item questions on number of 
times visiting STI clinics (recoded into “0” if less than 
two visits; else coded as “1” to indicate at least two 
visits), and HIV test conducted were asked. FSWs were 
asked single item questions to understand their attitude 
towards utilization of government health services. 
Responses were as follows: not at all confident, 
somewhat confident, very confident, and completely 
confident. FSWs who responded either ‘very confident’ 
or ‘completely confident’ were combined to represent 
confident attitude and coded as ‘1’, and the remaining 
were coded as ‘0’.
 The FSWs were grouped into three groups based 
on information on the type of clinic providing services 
in the survey area. These groups were: area covered by 
partnership clinics (coded as ‘2’), area covered by non-
partnership clinics (coded as ‘1’), and area covered by 
other clinics (coded as ‘0’). ‘Non-partnership clinics’ 
included either static clinics or preferred-provider 
clinics; and ‘other clinics’ were clinics functioning 
without support from State level NGO. This variable 
was considered as the key independent variable for 
multivariate analysis.
Statistical analyses: Programme monitoring data are 
presented in terms of absolute numbers and percentages. 
Bivariate and multivariate analyses were conducted to 
present the results of the behavioural tracking survey. 
A series of multiple logistic regression models were 
generated to examine the differences in programme 
outcomes, and attitude towards government clinic 
and service utilization. The logistic regression models 
were adjusted for age (continuous), educational status 
(no formal education versus some formal education), 
marital status (currently/formerly/never married), 
duration in sex work, solicitation location (home, 
brothel, street, and phone), and residential location 
(rural, semi-urban, and urban). All the analyses were 
performed using Stata 11.1 (Stata Corp, USA).
Results
 Programme coverage and utilization of STI 
services from government health facilities under the 
partnership model during 2007-2010 are presented in 
Table I. The data indicated that the number of FSWs 
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visiting government health facilities increased sharply 
after the initiative was scaled-up in 2008. During 2008-
2010, there was a decline in reporting of STI symptoms 
(from 54 to 18%) and presumptive treatment (from 43 
to 21%) among FSWs. Notable increases were observed 
in the proportion of FSWs who underwent speculum 
examination, TB screening, syphilis and HIV testing.
 The effects of partnership model clinics on 
experience of STI-related symptoms, STI treatment 
seeking behaviour and other clinical outcomes among 
FSWs are presented in Table II. Experience of any STI-
related symptom, including genital ulcers/sores, genital 
discharge, and lower abdominal pain, were similar 
whether FSWs belonged to areas with partnership 
clinics or non-partnership clinics. Among those who 
experienced at least one STI symptom in the last six 
months, FSWs from areas with a partnership clinic 
were three times more likely to seek treatment from 
the government health facilities than those belonged 
areas where clinics were not supported by State level 
NGO (71 vs. 41%, AOR: 3.23, 95% CI: 1.72–5.88). 
There were no significant differences in frequency 
of clinic visits by FSWs in areas with or without a 
partnership clinic. Moreover, the odds of HIV testing 
were approximately two times higher among FSWs in 
areas with a partnership clinic than in areas with areas 
with clinics without State level NGO support (47 vs. 
34%, AOR: 1.79, 95% CI: 1.20-2.63) (Table II).
Table I. Programme coverage and service uptake in partnership clinics for STI service delivery among female sex workers, Andhra 
Pradesh, India, 2007-2010
2007 2008 2009 2010
Estimated number of FSWs in 13 programme districtsa 22,299 32,491 47,669 47,586
Programme coverage in areas with partnership clinics
Number of partnerships established with government health facilities 5 52 45 46
Estimated number of FSWs in the areas with partnership clinicsa 5,221 13,452 15,450 15,939
Service uptake in areas with partnership clinics
Number of FSWs who visited the clinicb 1,627 9,035 13,242 15,822
Average number of visits per year 3.0 2.8 3.9 3.4
Per cent of FSWs who visited with STI-related symptoms# 48.1 54.3 33.9 18.3
Per cent of FSWs treated with genital ulcer disease# 2.2 1.6 0.7 0.4
Per cent of FSWs treated with vaginal discharge# 34.9 54.0 32.1 14.3
Per cent of FSWs treated with lower abdominal pain# 16.2 19.1 10.0 4.5
Per cent of FSWs provided with presumptive treatment# 58.8 42.5 25.4 21.2
Per cent of FSWs who underwent speculum examination# 22.1 76.6 84.3 98.8
Per cent of FSWs who were screened for tuberculosis by a doctor# 1.2 36.8 88.7 97.1
Syphilis testing in areas with partnership clinics
Number of FSWs tested for syphilis 158 4,250 5,803 12,566
Number of FSWs diagnosed with syphilis 11 74 70 22
HIV testing in areas with partnership clinics
Number of FSWs referred to ICTCc 210 2763 5803 4449
Number of FSWs tested for HIV 44 352 1106 1252
Number HIV-positive 3 10 169 91
#Denominator: Number of FSWs who visited the partnership clinics; aEstimated number of FSWs refers to number of FSWs available at 
any point of time. This number was arrived from mapping and social network analysis; bFSWs visited clinics for STI check-up or regular 
medical check-up. Only unique number of FSWs visiting clinics was counted; cICTC, Integrated Counselling and Testing Centre
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 Further, FSWs were four times more likely to 
receive STI services from clinics despite being ill treated 
by health workers in areas with partnership clinics than 
FSWs from areas with other clinics (60 vs. 29%, AOR: 
3.57, 95% CI: 2.33-5.26) (Table III). Compared to 
FSWs from areas with non-partnership clinics, those 
from areas with partnership clinics were more likely 
to be confident in accessing services from government 
facilities, even if they were identified as sex worker (57 
vs. 49%, AOR: 1.28, 95% CI: 1.05-1.56) or even if the 
project services were terminated (63 vs. 55%, AOR: 
1.41, 95% CI: 1.15-1.69). Compared to FSWs from 
areas with programme supported statis clinics, those 
from areas with partnership clinics were more likely to 
perceive fair treatment at government hospitals (10 vs. 
24%, AOR: 3.03, 95% CI: 1.72-5.56) (Table III).
Discussion
 The study findings indicated that providing STI 
treatment services through partnership with government 
health facilities improved the utilization of such facilities 
among female sex workers in Andhra Pradesh. This 
also showed that the outreach activities of NGOs and 
peer educators successfully motivated FSWs to visit the 
partnership clinics. These findings were consistent with 
results from another study in Andhra Pradesh, which 
indicated that FSWs in intervention areas had a positive 
attitude to seeking services from government health 
facilities21. The monitoring data indicated that certain 
services were better utilized as compared to certain 
other indicators. For example, proportion of FSWs 
who underwent speculum examination was higher than 
those who were screened for tuberculosis in 2007 and 
2008. This can be due to the fact that the programme 
has emphasized on FSWs’ speculum examination 
since the inception; however, efforts for screening of 
tuberculosis were generated much later. Although no 
specific information on cost involved was collected 
in these partnership clinic model, information from 
secondary sources25 suggested that the cost invested per 
sex worker was lower in these clinics as compared to 
that in static clinics. Analysis of costing data suggests 
that the State level NGO spent around ` ≅ 600 INR (12 
USD) per sex worker of which 14 per cent was spent 
on STI services25. As the partnership clinics required 
less investment in developing infrastructure, it would 
have cost lesser than the average cost spent indicating 
cost efficiency of this model of STI service delivery.
Table II. Unadjusted percentage and adjusted odds ratios predicting experience of STI-related symptoms, treatment seeking behaviour, 
clinic visits, and test of HIV with type of STI service delivery area as the predictor variable among female sex workers (FSWs) in 
Andhra Pradesh, India, 2011
STI service delivery areas with PMC vs. NPMC3
Adjusted OR
(95% CI)
PMC vs. OC4
Adjusted OR
(95% CI)
Partnership 
model clinic 
(PMC)
Non-partnership 
model clinic 
(NPMC)1
Other clinic 
facilities 
(OC)2
Total sample size (N) 1,061 574 351
Any STI-related symptoms# 27.0 31.5 42.0 0.87 (0.70-1.08) 0.65 (0.44-0.94)
Genital sore/ulcer 3.9 4.7 19.1 0.85 (0.53-1.35) 0.22 (0.13-0.37)
Genital discharge 9.3 8.8 10.3 1.04 (0.74-1.45) 1.11 (0.60-2.04)
Lower abdominal pain 18.5 21.2 16.6 0.90 (0.71-1.15) 1.52 (0.93-2.44)
Received STI treatment from 
government health facilities$
70.7 71.9 40.7 1.20 (0.82-1.79) 3.23 (1.72-5.88)
At least two visits to clinics in 
past six months
92.9 93.3 97.5 1.23 (0.83-1.82) 0.40 (0.13-1.23)
Tested for HIV at clinics during 
the last six months 
47.1 48.7 33.6 0.93 (0.78-1.14) 1.79 (1.20-2.63)
OR, Odds ratio; CI, Confidence interval
Odds ratios were adjusted for age, literacy, marital status, duration in sex work, place of solicitation, and place of residence. 
1Non-partnership model clinics include project run clinics and preferred provider model clinics; 2Other clinics include clinics where the 
State level NGO did not support any clinics for STI services; 3Non-partnership model clinic area was considered as reference category; 
4Other clinic area was considered as reference category 
#Experience of either genital ulcer/sore, genital discharge or lower abdominal pain in six months preceding survey date; $Calculated 
among FSWs who had experienced any STI-related symptoms during the last six months
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 Although the data suggest that the partnership 
with government health facilities has been relatively 
successful, the effectiveness of such partnerships is 
highly context specific. The criticism of partnership 
between private and public facilities is well known26, 
and it is noteworthy that in rural under-served areas, only 
a few alternative approaches beyond the partnership 
model exist for the delivery of health services27. In 
resource-constrained settings, innovative actions are 
required to overcome deficient health facilities, and in 
many of those resource-poor rural areas, government 
health facilities are the only available resources. In 
a partnership mechanism in rural Karnataka17, the 
government had assigned NGOs to manage staff and 
operate some PHCs. Another example of successful 
partnership programme was the program implemented 
by the Society for Education, Welfare, and Action 
(SEWA) rural in Gujarat12. The private-public 
partnership clinics described here were located within 
the government-operated PHCs or CHCs and utilized 
government doctors and infrastructure; these facilities 
were strongly supported by the NGOs in terms of 
training, outreach and monitoring including data 
collection activities. This arrangement was more flexible 
than those adopted in the ‘conventional models’, such as 
SEWA rural and other NGO-dominated arrangements. 
 The study findings indicate scope for further 
experimentation with flexible partnerships, which does 
not require an NGO to assume complete control over 
the operation and management of the clinics. No strict 
single formula needs to be followed to build partnerships 
with government health facilities. Further, building a 
partnership with the government health facilities for 
STI service delivery was not always easy. Alongside 
the challenges faced by the programme due to frequent 
transfers of doctors, some doctors were unwilling to 
continue the partnership arrangements, which resulted 
in the loss of a few clinics in 2009. In some ‘lost clinic’ 
cases, FSWs complained that the clinic provider had a 
negative attitude towards them. 
 While service utilization by sex workers in areas 
with partnership clinics was improved, there were 
several challenges to this approach. These included: 
(i) doctors’ attendance at the training sessions was 
irregular; (ii) frequent transfers of doctors across health 
facilities requiring a significant number of trainings; 
and (iii) frequent absence of doctors, particularly 
during senior government officials’ visits. These issues 
need to be taken into consideration if the programme 
needs to be scaled-up. 
 Overall, the HIV prevention initiative in Andhra 
Pradesh has utilized three different models for STI 
service delivery based on the special geographical 
and social characteristics of the areas with FSW 
populations. It is not particularly useful to compare the 
Table III. Unadjusted percentage and adjusted odds ratios predicting the attitudes toward utilization of government health care facilities 
with type of STI service delivery area as the predictor variable among female sex workers (FSWs) in Andhra Pradesh, India, 2011
STI service delivery areas with
PMC vs. NPMC3
Adjusted OR
(95% CI)
PMC vs. OC4
Adjusted OR
(95% CI)
Partnership 
model clinic 
(PMC)
Non-partnership 
model clinic 
(NPMC)1
Other clinic 
facilities 
(OC)2
Total sample size (N) 1,061 574 351
Confident of visiting government health clinic even if
Health workers ill-treat FSWs 59.8 58.8 28.6 0.98 (0.81-1.19) 3.57 (2.33-5.26)
Health workers identify them 
as sex workers 56.6 49.1 25.0 1.28 (1.05-1.56) 4.00 (2.70-6.25)
Project services are 
terminated 62.7 54.7 20.7 1.41 (1.15-1.69) 7.14 (4.35-11.11)
Perceive that FSWs are 
treated completely fairly at 
the government hospitals 24.0 23.8 10.4 0.95 (0.76-1.19) 3.03 (1.72-5.56)
OR, Odds ratio; Multivariate logistic regression models were adjusted for age, literacy, and marital status, duration in sex work, place 
of solicitation, and place of residence 
1Non-partnership model clinics include project run clinics and preferred provider model clinics; 2Other clinics include clinics where the 
State-level NGO did not support any clinics for STI services; 3Non-partnership model clinic area was considered as reference category; 
4Other clinic area was considered as reference category
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static clinic, preferred private provider, and partnership 
clinic models, as each was designed to meet the 
requirements of particular social and geographic 
locations. In settings like Andhra Pradesh where sex 
work is prevalent in both rural and urban areas28, 
it is likely that all three types of clinic facilities are 
necessary and useful. Irrespective of the level of STIs 
among sex workers, the partnership model can serve 
as an alternative mechanism to provide STI and other 
general health services to sex workers in areas where 
sex workers are scattered and establishing static clinic 
may not be cost effective. Moreover, STI prevalence 
ranging from 3-10 per cent has been reported among 
FSWs in the area where the partnership clinics were 
established28. This study also observed that FSWs who 
belonged to the areas with partnership clinic models 
were less likely to experience STI and more likely to 
receive STI treatment and undergo HIV test than those 
residing in area where clinics were not supported by 
the State level NGO. This indicates that the support of 
State level NGO in building the capacity of partnership 
clinics and providers have resulted in better service 
provision and ultimately resulting in better utilization 
of services as compared to areas where such support 
systems were not in place. 
 Although the current study findings offered 
important recommendations on the usefulness of 
partnership with government health clinics over other 
models, the study findings should be interpreted in the 
light of certain limitations. No biological data were 
collected on STI and HIV and only self-reported STI 
symptoms were used as the study outcomes. Future 
studies should make an attempt to include the STI 
and HIV incidence/prevalence as outcomes to assess 
the behaviour change. Further, it can be argued that 
improved service utilization over time may not 
necessarily reflect behavioural modification/change. 
However, studies conducted in this geographical area 
have demonstrated a significant improvement in the 
safe sex behaviour of FSWs29 and hence to some extent 
the decline in STI symptoms as well as improvement 
in treatment seeking behaviour could be linked to the 
change in behaviours.
 In summary, the HIV prevention initiative in 
Andhra Pradesh, which used government health 
facilities to provide STI treatment to FSWs, offers a 
sustainable approach to provide timely and accessible 
services. Such partnerships may not only promote HIV 
prevention services, but also promote the utilization 
of other health services from the government health 
facilities by marginalized populations. The side effects 
of such a partnership model have not been carefully 
assessed through well-designed operations research; 
however, upscaling partnership clinics to provide 
sex workers STI treatment and other services could 
help reduce institutional and individual level stigma 
and provide a one-stop shop for comprehensive and 
accessible health services.
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Background: It is important for targeted interventions to consider vulnerabilities of female 
sex workers (FSWs) such as poverty, work-related mobility, and literacy, for effective human 
immunodeficiency virus (HIV) prevention. This paper describes and examines the association of 
the Aastha HIV/sexually transmitted infection (STI) prevention project in Mumbai and Thane, 
India, on the relationship between vulnerability and behavioral outcomes.
Materials and methods: Data were drawn from the Behavioural Tracking Survey, a cross-
sectional behavioral study conducted in 2010 with 2,431 FSWs recruited in Mumbai and 
Thane. The key independent measures used were program exposure and “vulnerability index”, 
a composite index of literacy, factors of dependence (alternative livelihood options, current 
debt, and children), and aspects of sex work (mobility and duration in sex work). Dependent 
measures included service uptake, self-confidence, self-identity, and individual agency. Logistic 
regression analysis was used to examine the study objectives.
Results: Of the analytical sample of 2,431 FSWs, 1,295 (53.3%) were categorized as highly 
vulnerable. Highly vulnerable FSWs who were associated with the Aastha program for more than 
a year were more likely to have accessed crisis-response services in the past 6 months (adjusted 
odds ratio [AOR] 2.2, 95% confidence interval [CI] 1.4–3.6; P,0.001), to have visited a clinic 
to get a checkup for STI symptoms (AOR 2.4, 95% CI 1.2–4.8; P,0.015), not to be ashamed to 
disclose identity as an FSW to health workers (AOR 2.1, 95% CI 1.2–3.5; P,0.008), and to be 
confident in supporting a fellow FSW in crisis (AOR 1.7, 95% CI 1.0–2.8, P,0.033) compared 
to those less vulnerable with similar exposure to the Aastha program.
Conclusion: It is critical for HIV/STI interventions to consider vulnerabilities of FSWs at 
project inception and address them with focused strategies, including a segmented service-
delivery model and community involvement, in order to strengthen the structural response to 
HIV prevention.
Keywords: HIV, vulnerability, FSWs, India, prevention
Background
Various studies have shown a shift in focus from condom programming and provision 
of clinical services to initiatives that address the contextual factors underlying human 
immunodeficiency virus (HIV) risk and vulnerability1 among high-risk groups. The 
Aastha project, funded by the Bill and Melinda Gates Foundation, a scaled-up HIV-
prevention intervention since 2004 to date across Mumbai and Thane with a heteroge-
neous population of sex workers in an urban setting, is a case in point.2,3 Even though 
Maharashtra is a high-prevalence state, the number of new infections in Mumbai has 
number of times this article has been viewed
This article was published in the following Dove Press journal: 
HIV/AIDS – Research and Palliative Care
19 February 2014
Article 13  •  133
HIV/AIDS – Research and Palliative Care 2014:6submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
10
Ranebennur et al
been reduced as a result of this intervention.4 One of the 
Aastha strategies has been to focus on the vulnerabilities of 
female sex workers (FSWs), and identifying what makes them 
vulnerable and redress mechanisms. Power dynamics play 
a crucial role in the sex industry and in the lives of FSWs, 
right from the scope of negotiation with clients and partners 
on condom use and sexual acts and managing the control 
and influence of stakeholders, such as brothel owners, bar 
owners, brothel managers, and local thugs. However, what 
makes some FSWs more vulnerable than others? And what 
implications do their sociocultural vulnerabilities have for 
an HIV/sexually transmitted infection (STI)-intervention 
program, whose prime objective is to encourage health-
seeking behavior among FSWs? This paper postulates that 
it is the continuous interaction of various socioeconomic 
factors and aspects of sex work itself that together contribute 
toward making FSWs vulnerable, and some FSWs more than 
others.3 The paper also argues that it is important for targeted 
interventions to define the “vulnerability” of their target 
group prior to project design and implementation, given that 
factors shaping vulnerability are context-specific and project 
strategies need to respond accordingly. Recently, through 
various syndemics, it has become increasingly clear that 
diseases do not occur in isolation, and social conditions of 
those who are suffering from these diseases are important 
factors to consider in order to understand the health impact on 
these individuals.5 Prior research highlights that some groups 
in society are more vulnerable to diseases than others. A set 
of social and economic factors appear to be associated with 
ideas, attitudes, and behaviors.5
Defining vulnerability
In an attempt to clarify the concept of vulnerability, Delor 
and Hubert describe it as relational, contextual, and the pro-
cess aspect of risk. It thus has three coordinates: the risk of 
being exposed to crisis situations (exposure), the risk of not 
having the necessary resources to cope with these situations 
(capacity), and the risk of being subjected to serious conse-
quences as a result of the crises (potentiality).6 However, it is 
important to make a distinction between HIV risk – behaviors 
or situations that directly increase the probability of HIV 
transmission – and HIV vulnerability, the social context that 
governs the individual’s ability to avoid HIV transmission.1 
Qualitative approaches to understanding the vulnerability 
of FSWs have looked upon integrated structural interven-
tion strategies to reduce vulnerability among FSWs.7–9 
For instance, a previous qualitative research study on the 
sociocultural context of FSWs in Nigeria suggested that five 
areas determine the degree of vulnerability, namely flawed 
knowledge, the psychosocial and economic context of sex 
work, stigma and risk-taking behavior, barriers to HIV test-
ing, and legal constraints.8 However, there is a lack of similar 
quantitative analyses where the concept of vulnerability has 
been used as an independent measure. This paper contributes 
to the existing body of knowledge in this aspect by defining 
vulnerability and considering specific aspects.
Recent studies have explored the role of various factors 
separately, such as poverty, illiteracy, duration in sex work, 
and mobility for work among FSWs, contributing toward 
HIV vulnerability. In a study in the four high-prevalence 
Indian states, including Maharashtra, a higher degree of 
mobility was associated with higher rates of inconsistent 
condom use with clients and regular partners.10,11 Lack of 
social support in destination areas, changing environments 
that influence the sex worker’s daily life, such as shifts in 
laws, changing police personnel, and high economic needs, 
make mobile FSWs especially vulnerable.7 Prior research 
that focused on the influence of socioeconomic factors on 
HIV risk and vulnerability suggests that women in India 
with less than 5 years of education had higher HIV preva-
lence compared to their counterparts, and that education 
has protective tendencies on HIV prevalence, as literacy is 
positively associated with comprehensive knowledge about 
HIV/acquired immunodeficiency syndrome (AIDS).12 In 
prior research that focused on the role of debt on HIV risk 
in a high-prevalence state in India, FSWs who reported debt 
were more likely to report recent violence, unprotected sex 
with occasional clients in the past week, and at least one STI 
symptom in the past 6 months.13
Previous research has also focused on preexisting 
sociocultural vulnerabilities that encourage FSWs to enter 
sex work in the first place.14 A microlevel study of the life 
circumstances of FSWs in Dimapur, Nagaland indicated the 
factors of vulnerability: 1) time of entry into sex work, ie, 
early age of sexual debut, lack of other sources of employ-
ment, low levels of education, and 2) factors of vulner-
ability in their current work situation, namely high levels 
of mobility, the need to financially support dependants, 
and the need to give money to others.15 In another study 
among mobile FSWs across Andhra Pradesh, Tamil Nadu, 
Karnataka, and Maharashtra, a significant association was 
seen between reasons for entry into sex work, such as poor 
economic conditions, and inconsistent condom use. Poor 
economic conditions were the primary reason for entry into 
sex work.14 These vulnerabilities increase FSWs’ likelihood 
of experiencing violence, lead to poor negotiation skills with 
their clients, and act as a barrier to service utilization.16,17 It 
is evident from the aforementioned examples that frequently 
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one or two vulnerability factors have been considered in 
isolation,8–15 but as explained in the literature about various 
syndemics,5,18 vulnerability factors do not occur in isolation. 
Figure 1 illustrates the interaction and interface of various 
factors of vulnerability, which lead to differing degrees 
and types of vulnerability. There is a need to bring together 
individual factors to construct an index that considers all 
the important vulnerability factors. Therefore, this paper 
attempts: 1) to define vulnerability as an independent mea-
sure, after consolidating various independent factors; 2) to 
describe the Aastha HIV/STI prevention program, consider-
ing the vulnerabilities of FSWs prior to initiating the inter-
vention; and 3) to understand the association of duration of 
exposure to the Aastha program on the relationship between 
vulnerability and behavioral outcomes.
The Aastha project
The Aastha HIV/STI prevention program was initiated in 
2004 to reach out to FSWs who come from a diverse socio-
cultural background, predominantly from Andhra Pradesh, 
Karnataka, West Bengal, and Nepal, operating through 
various locations scattered across Mumbai and Thane. The 
project witnessed a high churn rate, as the FSWs that the 
project worked with were a highly mobile group. They also 
functioned from a wide range of places of solicitation: homes, 
streets, bars, brothels, and phone networks. The objective 
of the project was to empower FSWs to access and manage 
HIV-prevention services. A key focal area of the program 
was 100% screening for STIs, and the program achieved 
a 35%–40% monthly clinical uptake and up to 93% on a 
quarterly basis. 
Table 1 gives a profile of the FSWs, in terms of the 
unique characteristics of each typology, the challenges 
faced while working with them, and the specially designed 
Aastha response. Through the program, interactive sessions 
are organized with FSWs to understand their vulnerabilities. 
During these sessions, various situations faced by FSWs that 
increased their vulnerability to HIV risk are discussed. These 
vulnerabilities affect their ability to seek health services, use 
condoms consistently, and address issues related to negotia-
tion for safer sex behaviors, which in turn have an effect on 
the overall health of the FSWs, including increased chances 
of acquiring HIV infection. 
During program implementation, we found that several 
issues were common to FSWs across typologies. Some of 
these included poor economic conditions, high degree of 
control and influence from partners and clients, lack of 
identity, low self-esteem and self-confidence, and lack of 
basic opportunities, such as schooling for FSWs’ children 
and government identity cards, among others. The root cause 
for such common issues lay in the fact that each FSW was 
socially functioning alone in her given individual context. 
These vulnerabilities further manifested in increased cases 
of violence and harassment from stakeholders and regular 
partners, police arrests based on false charges, inconsistent 
condom use and a high transaction-frequency rate. 
The Aastha project introduced strategies to empower 
FSWs and increase their self confidence in order to improve 
their health-seeking behavior and condom-negotiation skills 
with clients. The project created a self-help group called 
Aastha Gats at the local level. The Aastha Gats members 
promoted unity among FSWs to address issues related to 
the community. Details of this process are available else-
where.2 In addition, the program initiated a community-led 
rapid-response system or Aastha Tatkal Seva (ATS) to tackle 
the regular violence faced by the FSWs. The ATS functions 
through site-level, sex worker-led groups that respond to 
crisis situations within 30 minutes. Further, the project also 
ensured that all FSW leaders in each hot-spot area were 
educated on the legal issues related to sex work and their 
rights as Indian citizens.
Materials and methods
The data for this study are drawn from the Behavioural 
Tracking Survey (BTS),2 a cross-sectional behavioral sur-
vey conducted in 2010 with 2,431 FSWs from 411 sites in 
Mumbai and Thane. Survey respondents included women 
who were $18 years who had had sex in exchange of cash/
kind in the month prior to the survey. The Aastha project 
actively registers each FSW in all sites. For the survey, FSWs 
Lack of
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High
mobility
New to
sex workChildren
Interaction between factors of vulnerability
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Figure 1 Interface of the factors of vulnerability.
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were chosen from the register using a systematic sampling 
procedure. The overall survey design, including sample-size 
calculation and participant recruitment, has been described 
in detail elsewhere.2 Interviews were conducted through a 
structured questionnaire by trained researchers in the local 
language (Hindi). The survey instrument was developed in 
English and translated into Hindi. The translated forms were 
reviewed by the study investigators, who were fluent in both 
English and Hindi. Field staff checked each questionnaire 
immediately after the interview to ensure accuracy and 
completion. Field supervisors reviewed the completed ques-
tionnaires on the same day, and these were sent every week 
to the data-management team for data entry. A  user-written 
computer program in CSPro (version 4.0; US Census Bureau, 
Suitland, MD, USA) was used for double data entry by trained 
data-entry officers. Data were regularly processed to ensure 
consistency and accuracy.
ethical considerations
The BTS was reviewed and approved by FHI 360’s Protection 
of Human Subjects Committee, based in the US. A local com-
munity advisory board, functioning as the local institutional 
review board, including FSWs, FSW community based orga-
nizations (CBOs), and prominent researchers, was constituted 
in Mumbai, which worked closely with the local research 
agency and FHI 360 to ensure that the study participants’ 
Table 1 FSW characteristics and vulnerability reduction strategies by typology of sex work under the Aastha project in Mumbai and 
Thane, India
Typology Characteristics of FSWs Challenges Aastha response
Brothel-
based
Women who are paid for sex and reside 
and solicit clients from a fixed place 
(brothels) within the operational area 
can be identified as brothel-based sex 
workers. In a brothel, there are broadly 
two kinds of sex workers: young girls 
who are locally described as being “in 
custody” and women who are “free”.
Most of them are controlled to varying degrees 
by their gharwalis or madams, brothel owners, 
pimps, and regular partners and look with 
suspicion at “outsiders”. Aastha staff have to 
keep these work arrangements in mind while 
attempting to reach each individual FSW. 
The area witnesses a high incidence of police 
arrests.
Sensitization with brothel owners, 
gharwalis and police. Introduction 
of the ATS and increasing 
knowledge on legal rights to 
curtail arrests on false charges.
exposure visits to police stations, 
hospitals, banks, and schools to 
build better links.
Bar-based or 
bar girls
Women who are paid for sex and 
operate from discos and dance and 
service bars and solicit clients, either at 
their work or any other place within the 
operational area.
They are commonly called bar girls. 
When sexual services are offered, 
customers are taken to rooms available 
in nearby hotels.
Bar girls are known not only for their high 
mobility across bars but also for being under 
the control of their bar managers, pimps, 
and other stakeholders, so much so that the 
entrances to these bars are always manned by 
security personnel, who decide entry.
Also, bar girls are prone to increased 
consumption of alcohol, leading to inconsistent 
condom use.
Regular meetings with bar 
managers and owners to sensitize 
them on issues of bar-based FSWs.
Selection of peer educators 
from the same intervention site, 
who form the bridge between 
the project and the community 
members. Formation of support 
groups and creation of leaders 
among them.
Street-based 
or floating
These are women who are paid for sex 
and cruise from one place to another 
or solicit clients at any suitable place 
(lodges and/or pickup points) within 
the operational area and are termed as 
floating/street-based FSWs. Street-based 
or floating FSWs stand in crowded places 
near bus stops, railway stations, and 
street corners to solicit clients.
Street-based FSWs tend to lack access to 
condoms, medical help, and information, as 
well as face continuous harassment from local 
thugs, other vendors, and police. This increases 
their vulnerability to HIV infection. Further, 
this group is difficult to intervene with on a 
regular basis due to their mobile nature.
Provision of legal literacy sessions 
during support-group meetings. 
Development of a strong ATS 
to deal with cases of violence. 
Specific training of the outreach 
team to make clinic services 
more accessible through mobile 
vans, among others.
Home-based Women who are identified to be 
providing paid sexual services at a 
specified place (could be lodge) and 
operate through a pimp or manager using 
the mobile telephone network within the 
operational area are termed home-based 
sex workers.
Difficult to access, hidden high-risk FSWs who 
most often live with their own families, who 
are unaware of their profession. This secrecy 
increases their vulnerability to harassment, 
domestic violence from family members, 
police, and local criminal elements. To maintain 
their veiled existence, they are often forced 
to offer free sexual favors to policemen, local 
thugs, and politicians, affecting their condom-
negotiation power and putting them at high 
risk of contracting STIs and HIV.
Development of strong support 
groups, with a focus on crisis 
response and group unity. 
Training of peer educators to 
maintain the confidentiality of the 
FSWs’ identities and tracking all 
individual FSWs.
networking with local service 
providers as a long-term strategy.
Abbreviations: FSW, female sex worker; ATS, Aastha Tatkal Seva; HIV, human immunodeficiency virus; STI, sexually transmitted infection.
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rights were protected. To protect confidentiality and respect 
privacy, all questionnaires were entirely anonymous, and 
names and addresses were not recorded. Oral consent was 
obtained from the respondents before they were interviewed 
to ensure they knew about the study and information sought 
from them. To maintain privacy, interviews were conducted 
at a location dependent on the preference of the respondent. 
Participants were not given any monetary compensation for 
their time given to the study, but were provided information 
on HIV programs in the area.
Measures
The factors of vulnerability used in the current analysis 
are based on program experience, anecdotal sharing from 
FSWs at the beginning of the project, and evidence from the 
literature.8–16 Figure 2 presents the factors that make FSWs 
vulnerable to HIV risk, the program strategies of Aastha that 
focused on the vulnerabilities of FSWs, and the outcome 
measures that were considered in the paper.
Vulnerability index and duration in Aastha program
The vulnerability index and duration in the Aastha program 
were the two key independent measures considered in this 
paper. The factors used to construct the vulnerability index 
were based on several items in the questionnaire, which 
included literacy (literate, can read and/or write; illiterate, can-
not read or write), duration in sex work (3+ years, #2 years), 
mobility for sex work (nonmobile, did not travel for sex work; 
mobile, traveled for sex work), additional source of income 
other than sex work (yes/no), currently being in debt (yes/no), 
and having children (yes/no). Using these six factors, a vulner-
ability index was constructed, with scale values ranging from 
0 to 6. Those who were new to sex work (#2 years), were 
in debt, were illiterate, had no alternative source of income, 
were mobile for sex work and had children were considered 
vulnerable to HIV infection. Using a median split, the index 
score was further divided into two categories to construct 
degree of vulnerability, with three or more factors constituting 
high vulnerability and fewer than three factors constituting 
low vulnerability.
Duration in the Aastha project was measured by asking 
the participants how long they had been associated/registered 
with the Aastha program. The responses included: less than 
6 months, 7 months to 1 year, and more than a year (a trichot-
omous variable). The responses were further grouped into 
two categories (#1 year and .1year). Program clinic data 
showed that sex workers exposed to various project services 
for at least a year had reduced STI symptoms and improved 
Longer duration in the Aastha project
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Figure 2 Longer program exposure of highly vulnerable female sex workers influences service uptake and behavior.
Abbreviation: STI, sexually transmitted infection.
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health-seeking behavior. As a result, duration of participation 
was dichotomized as #1 year versus .1 year.
Program exposure and service utilization
In the survey instrument, information was elicited on several 
dimensions of exposure to the Aastha program. The program-
exposure and service-utilization indicators considered in this 
paper were 1) received counseling/referral services from 
Aastha nongovernmental organizations in the last 6 months 
(yes/no), 2) aware of ATS (yes/no), 3) aware and accessed 
ATS services in the past 6 months (yes/no), and 4) visits to a 
clinic for STI symptoms in the past year. Visits to a clinic to 
check for STI symptoms was initially measured as a continu-
ous variable by asking FSWs the number of times they visited 
the Aastha clinic, and was further dichotomized as “visited 
Aastha clinic to check for STI symptoms in the past year/did 
not visit Aastha clinic to check for STI symptoms”.
Self-confidence, self-identity, and individual agency
Self-conf idence was measured by asking each FSW 
1) whether or not she was confident in supporting a fel-
low sex worker in crisis situation, and 2) whether or not 
she was confident in going to a service provider alone, 
where she may have to disclose her identity as a sex 
worker. Responses to these questions included: not at 
all, somewhat, very confident, and completely confident. 
FSWs who responded “very confident” or “completely 
confident” were considered confident. Both the afore-
mentioned self-confidence measures were considered 
separately. The term “individual agency” was defined as 
each FSW’s individual ability to make decisions herself. 
To measure FSWs’ individual agency, a question was 
asked in the survey: How often do you take clients when 
you are tired? The responses included: never, sometimes, 
usually, and always. Those who responded “sometimes”, 
“usually”, and “always” were considered to be “taking 
clients” when they do not want to. The FSWs’ ability to 
claim self-identity was measured by asking how much they 
agreed with the following two questions: whether they 
were not ashamed to say that they were a sex worker 1) in 
a meeting with other sex workers, and 2) when she met 
a social or health worker who worked in her community. 
The responses included: strongly agree, agree, disagree, 
and strongly disagree. Their responses were grouped into 
two categories: those who responded “strongly agree” and 
“agree” were considered as agreeing with the statement. 
The aforementioned two indicators for claiming identity 
were considered separately in this paper.
Control variables
In all our analyses, we controlled for age (,25, 25–29, 30–34, 
35+ years), marital status (ever married, never married), 
and typology of sex work (brothel-based, bar-based, street-/
home-/lodge-based).
Statistical analyses
Simple descriptive analyses were run on characteristics that 
were used to construct the vulnerability index. The relation-
ship between selected sample characteristics and degree 
of vulnerability was assessed using χ2 contingency tables. 
A series of multivariate logistic regression models were 
constructed to examine the association between vulnerabil-
ity, duration of exposure to the Aastha program, and FSWs’ 
self-confidence, self-identity, individual agency, and service 
utilization, adjusting for age, marital status, and typology of 
sex work. All the analyses were performed using Stata 12 
(StataCorp, College Station, TX, USA).
Results
Of the total analytical sample of 2,431 FSWs, 1,295 (53.3%) 
were categorized as highly vulnerable. Table 2 describes the 
factors that were used to construct the vulnerability index. 
The literacy level was very low, with only a third (29%) 
reporting that they could read or write, and nearly one in three 
reporting that they had children (29%). A majority of the 
participants were new to sex work (81%), with most (79%) 
Table 2 Sample characteristics that were used for constructing 
the vulnerability index among female sex workers in Mumbai and 
Thane, India, 2010–2011
Background characteristics n %
Literacy
literate* 708 29.1
Illiterate** 1,723 70.9
Duration of sex work
#2 years 1,965 80.8
.2 years 466 19.2
Currently in debt
no 1,825 75.1
Yes 606 24.9
Mobility for sex work
nonmobile## 1,464 60.2
Mobile# 967 39.8
Have children
no 1,704 70.1
Yes 727 29.1
Additional source of income other than sex work
Yes 503 20.7
no 1,928 79.3
Notes: *literate, can read and write; **illiterate, cannot read or write; #mobile, 
traveled for sex work; ##nonmobile, did not travel for sex work.
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sex workers (adjusted OR 2.3, 95% CI 1.2–3.6; P,0.013) and 
were not ashamed to disclose their identity as sex workers 
while meeting a health or social worker who worked in their 
community (adjusted OR 2.1, 95% CI 1.2–3.5; P,0.008). 
Additionally, highly vulnerable FSWs with a longer associa-
tion with the Aastha program were confident in supporting a 
fellow sex worker in crisis (adjusted OR 1.7, 95% CI 1.0–2.8; 
P,0.033) compared to less vulnerable FSWs with similar 
exposure in Aastha program.
Discussion
The paper explores how FSW intervention programs can 
identify and assess vulnerabilities, and correspondingly 
can be used to design strategies. The findings show that 
those reporting higher vulnerability and who are exposed 
to project services for a longer period of time in Aastha 
are more likely to report a higher uptake of services and a 
higher degree of overall empowerment than those who are 
less vulnerable. This further illustrates the fact that project 
strategies of increasing awareness about services and risk 
over a period of time can lead to improved results. Creating 
mechanisms to address cases of harassment, violence, and 
other contingencies, and organizing FSWs in support groups 
has been pivotal in creating an enabling environment and 
challenging existing structures and power dynamics through 
empowered actions,19 such as disclosing their profession, 
effectively dealing with violence from stakeholders, and 
participating in friendly social interactions with peers out-
side of work contexts.
These findings corroborate similar studies that show 
that empowerment strategies are a critical pathway to risk 
reduction, in contrast to the standard “targeted intervention” 
approach.20 While the described behavioral outcomes and 
individual empowerment are desirable changes in the context 
of HIV intervention, structural intervention approaches typi-
cally create a collective identity among FSWs.7 Community-
led structural intervention approaches, such as the ATS, are 
critical to the process of risk reduction. While the current 
paper focuses more on certain initiatives of the Aastha 
project, a more detailed analysis of community collectiviza-
tion strategies has been described elsewhere.2
The results of the paper can be viewed in parallel with 
the findings of a study in Karnataka, which describes the 
use of similar strategies, among others, in influencing the 
context-specific social, economic, political, and environ-
mental factors determining risk for HIV.9 It is critical to 
place the vulnerabilities of an individual FSW in context and 
to understand the complex interaction of various factors at 
Table 3 Profile of the female sex workers (FSWs), duration of 
exposure to the Aastha program, and degree of vulnerability to 
human immunodeficiency virus risk in Mumbai and Thane, India, 
2010–2011
Background 
characteristics
Total 
sample
Degree of vulnerability
Low* (%) High** (%) P-value
Current age
less than 25 years 575 27.83 72.17
25–29 years 833 48.38 51.62 ,0.001
30–34 years 555 51.17 48.83
More than 35 years 468 61.75 38.25
Marital status
ever married 2,012 51.39 48.61 ,0.001
never married 419 24.34 75.66
Typology#
Brothel 809 49.57 50.43 ,0.001
Bar 806 39.7 60.30
Street/home/lodge 816 50.86 49.14
Duration in Aastha program##
#1 year 379 36.15 63.85 ,0.001
.1 year 2,052 48.68 51.32
Notes: *low vulnerability, fewer than three factors of vulnerability; **high 
vulnerability, three or more factors of vulnerability; #place where FSWs solicit 
clients; ##duration FSWs have been associated or registered with Aastha program.
reporting it to be their main source of income. More than a 
third reported traveling for sex work (40%), and nearly a 
quarter (25%) were currently in debt.
As seen in Table 3, a higher proportion of FSWs who 
were in the age-group 18–25 years, who were never married 
(75.7% versus 48.6%, P,0.001), or who were bar-based 
sex workers were categorized as highly vulnerable to HIV 
risk compared to sex workers without these characteristics. 
 Duration in the Aastha program was significantly associated 
with the degree of vulnerability. FSWs who had spent less 
than 1 year in the Aastha program were more likely to be 
highly vulnerable compared to those who had spent more than 
1 year in the program (63.9% versus 51.3%, P,0.001).
As seen in Table 4, highly vulnerable FSWs who were in 
the Aastha program for more than 1 year were more likely 
to be aware of ATS (adjusted odds ratio [OR] 2.4, 95% con-
fidence interval [CI] 1.4–4.0; P,0.001), to have accessed 
ATS services in the past 6 months (adjusted OR 2.2, 95% CI 
1.4–3.6; P,0.001), and to have visited an Aastha clinic to 
get a checkup for STI symptoms (adjusted OR 2.4, 95% CI 
1.2–4.8, P,0.015) compared to those less vulnerable with 
similar exposure to the Aastha program. Similarly, Table 5 
indicates that a significantly higher proportion of highly vul-
nerable FSWs who were associated with or registered with 
the Aastha program for more than a year were not ashamed to 
disclose their identity as sex workers in a meeting with other 
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 different levels, including economic, social, and politicolegal. 
For instance, an ethnographic case study of the Sonagachi 
HIV/ STD Intervention Project describes some of the factors 
contributing to HIV risk in the context of the brothel areas of 
Sonagachi, including the ambiguity of the legal status of the 
sex-work industry, lack of education, social discrimination, 
and occupational structures within the industry.7 Given the 
difficulty of “measuring” vulnerability, there is considerable 
lack of quantitative research, where a holistic definition 
of vulnerability has been used for the purpose of analysis. 
Hence, similar to the ethnographic study described earlier, the 
Aastha project also provides a useful construct by adapting 
a specific vulnerability index.
However, though the association of vulnerability index 
and behavior outcomes has important implications for HIV 
interventions, the results need to be seen in light of several 
limitations. First, this paper focuses on limited project ser-
vices and desired behavior outcomes due to lack of relevant 
data, as it is drawn from the BTS, which had different objec-
tive and goals. Similar analyses in future should also include 
more comprehensive variables for their analyses, including 
the impact of high mobility, increased closure of bars due 
to police raids, consumption of alcohol amongst FSWs, 
and FSWs’ economic status. Second, given that identifying 
sociocultural vulnerabilities is context-specific, the factors 
of vulnerability used for the current analysis are specific to 
Table 4 Association between degree of vulnerability, duration of exposure to Aastha program, and service uptake among female sex 
workers (FSWs) in Mumbai and Thane, India, 2010–2011
Low vulnerability* High vulnerability** Vulnerability × duration  
of exposure to Aastha  
program
P-value
Duration of exposure to Aastha program# AOR (95% CI)##
,1 year  
% (n)
1+ year 
% (n)
,1 year 
% (n)
1+ year 
% (n)
Received counseling/referral services 93.2 (133) 87.4 (981) 88.4 (225) 90.4 (1,015) 2.32 (0.99–5.44) 0.051
Aware of ATS 75.9 (137) 68.9 (999) 73.9 (242) 82.5 (1,053) 2.37 (1.40–4.03) 0.001
Aware of ATS and accessed ATS services  
in past 6 months
67.9 (137) 60.9 (999) 64.5 (242) 74.8 (1,053) 2.23 (1.37–3.61) 0.001
Accessed ATS and received support  
from Aastha gat (self-help group)
56.9 (137) 55.8 (999) 57.4 (242) 66.5 (1,053) 1.54 (0.97–2.44) 0.068
Visited clinic for STI symptoms in the 
past year
28.7 (101) 17.9 (715) 13.1 (160) 16.1 (740) 2.37 (1.18–4.77) 0.015
Notes: *low vulnerability, fewer than three factors of vulnerability; **high vulnerability, three or more factors of vulnerability; #duration FSWs have been associated or 
registered with Aastha program; ##model adjusted for age, marital status, and typology of sex work.
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; ATS, Aastha Tatkal Seva; STI, sexually transmitted infection.
Table 5 Association between degree of vulnerability, duration of exposure to Aastha program, self-confidence, self-identity, and 
individual agency among female sex workers (FSWs) in Mumbai and Thane, India, 2010–2011
Low vulnerability* High vulnerability** Vulnerability ×  
duration of exposure 
to Aastha program
P-value
Duration of exposure to Aastha program# AOR (95% CI)##
,1 year  
% (n)
1+ year  
% (n)
,1 year  
% (n)
1+ year  
% (n)
Confident in supporting a fellow  
sex worker in crisis
70.8 (137) 71.5 (999) 63.2 (242) 76.0 (1,053) 1.72 (1.04–2.82) 0.033
Confident in disclosing identity  
to service provider
67.9 (137) 79.9 (999) 67.4 (242) 79.1 (1,053) 0.97 (0.59–1.59) 0.901
not ashamed to disclose identity as sex  
worker in a meeting with other sex workers
79.6 (137) 65.7 (999) 77.3 (242) 77.6 (1,053) 2.34 (1.16–3.58) 0.013
not ashamed to disclose identity as sex  
worker while meeting a health/social worker
74.5 (137) 67.8 (999) 72.3 (242) 80.1 (1,053) 2.05 (1.21–3.47) 0.008
Does not take clients when she is tired 86.1 (137) 81.6 (999) 88.4 (242) 88.6 (1,053) 1.38 (0.70–2.72) 0.349
Notes: *low vulnerability, fewer than three factors of vulnerability; **high vulnerability, three or more factors of vulnerability; #duration FSWs have been associated or 
registered with Aastha program; ##model adjusted for age, marital status, and typology of sex work.
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval.
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the districts of Mumbai and Thane, but could be replicated 
with suitable adaptation in other parts of India and South 
Asian countries. Third, the responses of the FSWs were 
part of a larger study to assess the behavioral outcomes of 
FSWs across Mumbai and Thane, and not to attempt to define 
vulnerability and assess its association with project services 
or desired behavior outcomes. Finally, a lack of cohort data 
makes it difficult for the paper to establish causality between 
degree of vulnerability and the desired behavior outcomes 
or between the observed behavior changes and the commu-
nity mobilization efforts. Further, longitudinal research is 
required to understand causality between these measures.
In summary, it is critical for HIV/STI interventions 
to identify and define factors of vulnerability at project 
inception, prior to developing risk-reduction strategies. The 
factors should be thoroughly and strategically addressed in 
program design and periodically reviewed to take into account 
changes in economic, social, and legal scenarios. Moreover, 
it is important to look at a holistic interaction of different 
sociocultural vulnerabilities, such as lack of education, poor 
economic status, financial debts, presence of dependants such 
as children, lack of other livelihood options, mobility due to 
sex work, and duration in sex work, as well as changes in 
the social and legal environment, which contribute towards 
an environment of increased violence and lack of individual 
agency and control, rather than just one or two factors. 
Though addressing structural barriers is a complicated and 
long-term process, it plays a critical role in reducing HIV 
risk amongst high-risk groups like FSWs. In summary, we 
would like to say that defining vulnerability and constructing 
a specific vulnerability index and assessing it in the context 
of behavioral outcomes and project inputs would create a 
better understanding of the effectiveness of HIV-prevention 
interventions with FSWs.
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Introduction
In 2009, the World Health Organization (WHO), the Joint 
United Nations Programme on HIV/AIDS (UNAIDS) and 
the United Nations Office on Drug and Crime (UNODC) 
endorsed a comprehensive harm reduction package consist-
ing of nine interventions. The package provided prevention, 
treatment and care services for people injecting opioids who 
were infected with the human immunodeficiency virus (HIV).1 
Globally, only 10% of all individuals who inject opioids are 
being reached by HIV prevention services, which are located 
primarily in high-income countries.2 Because any population-
level impact on HIV infection rates among people who inject 
opioids demands large-scale delivery of this harm reduction 
package, there is clearly an urgent need to scale up the package 
in low- and middle-income countries, but how? The best way 
is through strategic advocacy to influence national and local 
policies; an enabling environment; community mobilization; 
innovative delivery models and practical approaches to enable 
rapid scale-up.3,4
In 2004 the Bill & Melinda Gates Foundation, through 
its Avahan India AIDS initiative, funded Project ORCHID 
(acronym for “organized response for comprehensive HIV 
interventions in selected high-prevalence districts”) in Ma-
nipur and Nagaland, two states of north-eastern India, to 
introduce and scale up a comprehensive harm reduction 
package for people injecting opioids.5 This paper describes 
the approaches to achieving scale-up, the lessons learnt from 
this experience, and how these lessons have informed harm 
reduction programmes and policy in India.
Local setting
India has an estimated 186 000 people who inject illicit drugs. 
The practice of injecting illicit drugs is an important driver of 
the country’s epidemic of HIV infection and acquired immu-
nodeficiency syndrome (AIDS).6 Government-funded harm 
reduction programmes targeting people who inject illicit drugs 
have been active in India since 1999, but they were limited in 
scope and scale until 2007, when the National AIDS Control 
Plan III (NACP III) was launched. Historically, the states of 
Manipur and Nagaland have been prioritized for the develop-
ment of programmes targeting people who inject illicit drugs.7
Manipur and Nagaland are small states on India’s moun-
tainous, remote border with Myanmar, where illicit drugs are 
readily accessible. Both states have primarily rural populations 
characterized by ethnic, linguistic and tribal diversity. Infra-
structural development, particularly in the areas of transport 
and health services, lags behind that in other parts of the coun-
try because of political instability and conflict in the region.
Manipur and Nagaland have an estimated 10 000 and 16 000 
people who inject illicit drugs, respectively. The drugs of choice 
are the opioid heroin in Manipur and pharmaceuticals such as 
dextropropoxyphene, also an opioid, in Nagaland. When Project 
Problem Harm reduction packages for people who inject illicit drugs, including those infected with human immunodeficiency virus (HIV), 
are cost-effective but have not been scaled up globally. In the north-eastern Indian states of Manipur and Nagaland, the epidemic of HIV 
infection is driven by the injection of illicit drugs, especially opioids. These states needed to scale up harm reduction programmes but faced 
difficulty doing so.
Approach In 2004, the Bill & Melinda Gates Foundation funded Project ORCHID to scale up a harm reduction programme in Manipur and 
Nagaland.
Local setting In 2003, an estimated 10 000 and 16 000 people were injecting drugs in Manipur and Nagaland, respectively. The prevalence 
of HIV infection among people injecting drugs was 24.5% in Manipur and 8.4% in Nagaland.
Relevant changes By 2012, the harm reduction programme had been scaled up to an average of 9011 monthly contacts outside clinics 
(80% of target); an average of 1709 monthly clinic visits (15% of target, well above the 5% monthly goal) and an average monthly distribution 
of needles and syringes of 16 each per programme participant. Opioid agonist maintenance treatment coverage was 13.7% and retention 
6 months after enrolment was 63%. Antiretroviral treatment coverage for HIV-positive participants was 81%. 
Lessons learnt A harm reduction model consisting of community-owned, locally relevant innovations and business approaches can result 
in good harm reduction programme scale-up and influence harm reduction policy. Project ORCHID has influenced national harm reduction 
policy in India and contributed to the development of harm reduction guidelines. 
a Project ORCHID, Emmanuel Hospital Association, Guwahati, India.
b Nossal Institute for Global Health, University of Melbourne, Carlton, Australia.
c Project ORCHID, Emmanuel Hospital Association, Dimapur, India.
d Project ORCHID, Emmanuel Hospital Association, Imphal, India.
e National AIDS Control Organization, North East Regional Office, Guwahati, India.
f HIV Division, Global Health Program, Bill & Melinda Gates Foundation, Capital Court Building, 3rd Floor Left Wing, Olof Palme, Munirka, New Delhi 110067, India.
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ORCHID was established, the prevalence 
of HIV infection among people injecting 
these drugs was 24.5% in Manipur and 
8.4% in Nagaland.8 Strong geographic 
and social barriers hindered the local 
scale-up of a harm reduction package.
A government-funded harm reduc-
tion programme was already in place 
across most districts in Manipur and 
Nagaland when Project ORCHID was 
launched. Local nongovernmental or-
ganizations (NGOs) implemented the 
programme, which consisted of a basic 
package comprising needle, syringe and 
condom distribution and educational and 
outreach activities. However, programme 
components were inconsistent across 
sites partly because of a lack of national 
operational guidelines, training manuals, 
monitoring systems and intense field-lev-
el supervision. In addition, opioid agonist 
maintenance treatment and community 
mobilization, two elements of vital im-
portance for scale-up and sustainability, 
were not part of the programme.
Relevant changes
Programme infrastructure
The Project ORCHID harm reduction 
programme, which covers 10 800 people 
who inject opioids, operates in seven 
districts of Manipur and six districts 
of Nagaland. The remaining districts 
in both states are covered by a govern-
ment harm reduction programme. All 
of the nine WHO/UNODC/UNAIDS 
comprehensive harm reduction pack-
age components were delivered in the 
covered districts, except for hepatitis 
screening and treatment. Twenty-four 
local NGOs were contracted to deliver 
services at the district level. The infra-
structure included 38 clinics and 46 
drop-in centres. The programme used 
a participatory, peer-based approach 
with over 300 trained peer educators 
from within the community of people 
who injected opioids. These educators 
were paid a small honorarium.
Approaches to scale
To scale up the harm reduction package, 
Project ORCHID developed several in-
novative improvements and additions 
to the existing government package of 
harm reduction services (Box 1).
Community participation and mobilization
Both Manipur and Nagaland have a his-
tory of strong community action and 
advocacy movements within the com-
munity of people who inject opioids. 
Project ORCHID built on this founda-
tion to foster community participation 
and strengthen the organizational and 
leadership capacity of these community 
groups. Community participation and 
ownership were fostered through: (i) par-
ticipatory mapping of people who inject 
opioids to establish the denominator 
(estimated number of such people in the 
area where the programme was respon-
sible for establishing services); (ii) for-
mation of a programme management 
team composed of community members 
who injected opioids (community com-
mittees) to help develop components 
such as clinical services and outreach. 
A focus on locally driven advocacy 
through churches, community groups 
and power structures was essential for 
scale-up. Ongoing responsibility for ad-
vocacy was gradually transferred to the 
community groups composed of people 
injecting opioids. Community-led crisis 
response teams were formed to respond 
to incidents of harassment and violence, 
and these teams were also equipped with 
naloxone to manage opiate overdoses.9
A business model for project management
Project ORCHID employed Avahan pri-
vate sector principles to achieve its scale-
up targets by placing a strong emphasis 
on programme management and super-
vision.10 Project ORCHID management 
teams provided direct technical support 
in monitoring and evaluation, medical 
services and outreach, and implementa-
tion to the NGOs delivering services. 
The programme emphasized the use 
of data for local decision-making.11 
Community-friendly monitoring tools 
enabled peer educators to conduct peri-
odic risk assessments among their peers 
and track those who injected opioids for 
services. Detailed operational guidelines 
and training manuals were developed 
to inform and standardize interven-
tions across the two states, along with a 
comprehensive monitoring framework 
with clear, graded indicators and targets.
Improvements and additions 
To address human resource barriers, the 
programme introduced task shifting. 
Nurse-led clinics for the treatment of 
sexually-transmitted infections provided 
symptomatic treatment where doctors 
were not available,12 and paid distribu-
tors of needles, syringes and condoms 
were employed in locations without 
peer educators.13 Mobile outreach clin-
ics were also used to reach remote areas 
and to increase uptake. The programme 
also introduced an NGO-led integrated 
opioid agonist maintenance treatment 
delivery model.14 Targeting subpopula-
tions, such as new users and females 
injecting opioids, was an essential part 
of scale-up. In 2010, a pilot intervention 
Box 1. Innovations introduced by Project ORCHID to standard harm reduction package 
for people injecting opioids in Manipur and Nagaland states, India
The “what”: additions to India’s standard harm reduction package 
•	 A focus on people who started injecting opioids within the last three months
•	 Customized interventions for females who inject opioids
•	 Provision of naloxone and other critical components of the commodity package
•	 Specialized services for female spouses or other sexual partners of people injecting opioids
•	 Customized interventions for people injecting opioids who are geographically hard to
reach (pilot)
The “how”: management approaches used to scale up harm reduction
•	 Strong field-level programme management and execution to ensure scaled delivery
•	 Use of data for local decision-making (e.g. microplanning through peer-based outreach)
•	 Enhanced local and state advocacy through key structural players (e.g. religious leaders
and police)
•	 Strong focus on community mobilization, including active involvement in programme
design and delivery
•	 Capacity building within institutions involved in service delivery
•	 For NGOs, flexible response to local barriers through innovative service models, such
as: (i) enhanced staffing of the NGO-delivered opioid agonist maintenance treatment
programme; (ii) secondary distributors to ensure adequate and uninterrupted commodity 
supply in remote locations; (iii) extensive use of mobile clinics to bring services to workplaces, 
hot spots and other locations where key target populations are located; (iv) nurse-delivered 
care for sexually-transmitted infections in light of the shortage of physicians in the region. 
NGO, nongovernmental organization.
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for females was established in a district 
with a large number of women injecting 
opioids. This intervention was staffed 
with women only and addressed the 
dual risks involved in opioid injection 
and sex work. Linkages to other services 
for women, such as gynaecological care, 
prenatal care, night shelters and opioid 
substitution treatment, were also offered 
as part of the intervention. Strategies 
to reach new opioid injectors included 
enlisting young peer educators and con-
ducting social activities to attract young 
injectors to the services.
Programme sustainability
To ensure sustainability the programme 
has worked closely with state and na-
tional AIDS agencies to share lessons 
and influence policy. The Bill & Melinda 
Gates Foundation and the Government 
of India signed a memorandum of un-
derstanding in 2009 to transition the 
funding and management responsibility 
of the programme to the government in a 
phased manner over a three-year period.
Scale-up, costs and influence
An evaluation of the impact of the harm 
reduction programme on HIV infection 
rates and cost-effectiveness will be car-
ried out in 2013; an independent evalu-
ation of programme sustainability will 
also be undertaken. In this section we 
present the results of programme scale-
up and of analyses of programme cost 
and influence. Our data sources included 
estimations of population size conducted 
in 2005, 2007 and 2009, as well as pro-
gramme monitoring data. A community-
driven participatory and direct mapping 
method was used in 2010 to identify 
people injecting opioids who were not 
being reached by the programme within 
the target area, as well as to validate the 
names of registered individuals appearing 
in programme records. Key programme 
indicators included the number of each 
of the following, cumulatively and in any 
given month: (i) people injecting opioids 
who were ever contacted; (ii) people in-
jecting opioids who had visited the clinic; 
(iii) people injecting opioids who were 
tested for HIV; (iv) needles and syringes 
distributed, and (v) condoms distributed. 
The information was collected from peer 
educator calendars, which are micro-
planning tools used by peer educators to 
plan, monitor and record their outreach 
activities, and from clinic records collated 
and managed through the programme’s 
computerized management information 
system. Data collection and analyses of 
the opioid agonist maintenance treat-
ment programme are described by Ker-
mode et al.14
The cost of the programme was 
calculated from the overall programme 
budget and from the budgets of NGOs 
sub-contracted for the 2011–2012 fi-
nancial year. We calculated both direct 
programme implementation costs at the 
NGO level and Project ORCHID man-
agement costs (i.e. costs of field moni-
toring, training and capacity-building, 
as well as monitoring and evaluation). 
The costs of opioid agonist maintenance 
treatment included both programme 
implementation and drugs. We calculated 
the allocated annual cost per person 
injecting opioids (cost per target for the 
Project ORCHID and national harm 
reduction programme) as well as the ac-
tual annual cost for each person reached 
by the programme (cost per participant 
“ever contacted” for the Project ORCHID 
programme only). The latest reference 
cost for the national programme was 
for 2009 and included only NGO-level 
costs; management costs at the state and 
national levels were not captured.
Programme scale and scope
In fiscal year 2011–2012, the harm 
reduction programme contacted more 
than 12 000 people who injected opi-
oids and delivered an average of 16 
needle and syringes per person per 
month. The rate of return of syringes 
and needles was 68%. Uptake of clini-
cal services and HIV testing increased 
between 2009 and 2011 (Table 1), largely 
owing to implementation of strategies 
such as mobile medical and HIV testing 
services. Annual syphilis testing among 
people injecting opioids increased from 
an average of 27% (4887) in 2009 to 58% 
(6264) in 2012, and over 40% (4320) of 
programme participants were tested 
for HIV. Of those who disclosed their 
HIV status, 81% (970) are enrolled in 
antiretroviral therapy (ART) services. 
Opioid substitution treatment covers 
13.7% (1520) of all individuals injecting 
opioids who are targeted by the pro-
gramme. This is considerably more than 
the global average and 4.5 times higher 
than the Indian national average of 3%.15 
The retention rate of clients in the opioid 
substitution treatment programme after 
6 months is 63%.14,16
Between 2009 and 2011, the per-
centage of registered programme par-
ticipants who had been injecting opioids 
for less than one year increased from 4% 
(146) to 21.5% (1071), and the fraction 
of females registered at the programme 
increased from 2.7% (119) to 7% (340). 
Between 2010 and 2012, the fraction 
of females injecting opioids who were 
contacted monthly increased from 69% 
(104) to 100% (150) and monthly tests 
for HIV increased from 3% (5) to 8% 
(12) in Project ORCHID’s pilot female 
injecting drug user project. The number 
of condoms distributed monthly per 
female injecting opioids increased from 
an average of 26 in 2010 to 67 in 2012, 
and the number of needles and syringes 
distributed monthly increased from 
an average of 7 in 2010 to 93 in 2012. 
By 2012, 98% (53) of the HIV-positive 
individuals who injected opioids were 
registered in ART services.
Safe injecting behaviour, already 
frequent among people injecting opi-
oids (i.e. non-sharing of needles and 
syringes in the most recent opioid injec-
tion) increased or remained at a stable 
level, according to behavioural surveys.17 
Exposure to the harm reduction pro-
gramme was associated with lower odds 
of having shared needles or syringes in 
the previous month.
Programme cost
In 2011–2012, Project ORCHID ear-
marked 78 United States dollars (US$) at 
the NGO level for every person injecting 
opioids. A year of opioid substitution 
treatment cost US$ 237 per person 
injecting opioids – much less than in 
other opioid substitution treatment 
programmes in the region (such as in 
Cambodia).18 The actual cost to Project 
ORCHID at the NGO level of reaching 
every person injecting opioids in the 
year was even lower (US$ 67). In addi-
tion, for every person injecting opioids 
who was reached, the Project ORCHID 
programme spent an additional US$ 87 
in intense field monitoring, training, ca-
pacity building and evaluation activities. 
Management-level costs for the national 
programme are not known.
Influence on national model and 
sustainability
Lessons from the Project ORCHID/
Avahan implementation approach and 
business model have been integrated into 
NACP III. Project ORCHID/Avahan op-
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erational guidelines, training manuals and 
monitoring tools, together with program-
matic emphasis on community mobiliza-
tion, advocacy, programme management 
and monitoring, formed the basis for the 
NACP III strategy and guidelines for people 
injecting opioids released in 2007.19 Project 
ORCHID’s NGO-led opioid substitution 
treatment model was adopted nationally in 
2009. The Project ORCHID experience led 
to the parent organization being awarded 
Global Fund to Fight AIDS, Tuberculosis 
and Malaria (GFATM) Round 9 funding 
to build the capacity of programmes for 
people injecting drugs across the country, 
and the national programme funded them 
to manage the training resource centres 
for government-run programmes for the 
prevention of HIV infection. The Project 
ORCHID team continues to share lessons 
learnt with national and state govern-
ments as the transition to government 
management and funding continues (25% 
of Project ORCHID programmes are now 
funded and managed by the state govern-
ment programme).
Lessons learnt and discussion
Project ORCHID reached over 80% (9011) 
of the targeted individuals injecting opioids 
with comprehensive and quality harm re-
duction services and influenced national 
policy on harm reduction. Although the 
north-eastern part of India is unique 
culturally and politically, several lessons 
may be valuable for other regions within 
and outside India (Box 2). In scaling up 
programmes in resource-poor settings, 
standardization of services and flexibility 
are both required. Donors and govern-
ments benefit from allowing experimenta-
tion with alternative models, as shown by 
our use of secondary distributors, outreach 
mobile clinics and nurses to provide 
clinical services. We learnt a lot from the 
participation of people injecting opioids 
in programme design and implementation. 
Service delivery through peer educators 
and programme management was led 
largely by the community of people inject-
ing opioids, who developed innovative 
solutions in responding to crises, including 
overdose management, and other prob-
lems. The community, as custodian and 
steward of the programme through com-
munity programme committees, has helped 
to avoid lapses in service provision. One of 
the most important lessons we learnt per-
tained to the central role of data and direct 
field-level management. Peer educators and 
programme managers who are skilled in Ta
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collecting and using data can plan and 
monitor their daily work more effectively. 
When we empowered these individuals 
in the use of data and standardized field 
monitoring (in terms of time spent in 
the field and clearly defined roles), pro-
gramme outputs improved considerably. 
Barriers to programme implementation 
and service uptake are best addressed by 
means of structured advocacy through 
community members and other highly 
influential individuals (e.g. church lead-
ers). Despite the violence often faced 
by the community of people who inject 
opioids, community crisis response teams 
played an important role in creating an 
enabling environment. Scaled harm re-
duction programmes, including opioid 
agonist maintenance treatment, can be 
delivered at a reasonable cost if local enti-
ties manage and deliver the services and 
use economies of scale. The delivery of 
the harm reduction programme, includ-
ing opioid agonist maintenance treat-
ment, cost about the same as that of the 
national programme and substantially 
less than that of other harm reduction 
programmes in the region.18,20
In a country such as India, where 
programmes are often taken to scale by 
the government, a programme’s influence 
on national policy and sustainability 
is important. The harm reduction pro-
gramme attained this type of influence 
by sharing its experiences and the results 
of programme activities with the govern-
ment. The sharing of local experience 
provides a “seat at the table” in venues 
such as expert panels or guideline de-
velopment workshops convened by the 
government.
The harm reduction programme did 
not succeed in all areas. It did not cover 
the diagnosis and treatment of hepatitis C 
because treatment costs were too high and 
India lacked a national strategy for these 
activities. Coverage with opioid agonist 
maintenance treatment is still suboptimal 
because government funding is scarce, 
and linkage of this form of treatment 
with government-provided treatment 
for HIV infection is also complicated by 
inadequate government infrastructure and 
human resources. Finally, prison inmates 
injecting opioids are not covered by the 
harm reduction programme.
Project ORCHID features a “harm 
reduction PLUS” model that includes 
the core interventions, locally relevant 
innovations and approaches to scale 
that place the emphasis on programme 
management and community mobiliza-
tion of people who inject opioids. The 
Project ORCHID experience and the 
lessons learnt throughout serve as a 
valuable model for other organizations 
attempting to scale up harm reduction 
packages. ■
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Box 2. Summary of main lessons learnt
•	 Harm reduction programmes can achieve scale, even in resource-poor settings, by adding 
locally relevant innovations to the delivery package and practising data-driven management.
•	 Programmes that are led, managed and owned by the community tap into local solutions 
to delivery challenges, foster an enabling environment and generate sustained community 
behaviour patterns.
•	 A harm reduction programme can influence national harm reduction policy and guidelines 
once it achieves scale targets and creates a “seat for itself” at the policy dialogue table.
صخلم
 سوردلا :نقلحا قيرط نع لوعفلما ةينويفلأا داولما نوطاعتي نيذلا صاخشلأل راضرلأا نم دحلل لماش جمانرب زيزعت
دنلها قشر لماش قطانم نم ةدافتسلما
 نوطاعتي  نيذلا  صاخشلأل راضرلأا نم دلحا مزح برتعت ةلكشلما
 ىودعب ينباصلما مهيف ماب ،نقلحا قيرط نع ةعوشرلما يرغ يرقاقعلا
 متي لم هنأ يرغ دودرلما ةيلاع )HIV( يشربلا يعانلما زوعلا سويرف
 في  دنلااغانو  روبينام  تيايلاو  فيو  .يلماعلا  ديعصلا  لىع  اهزيزعت
 يشربلا يعانلما زوعلا سويرف ىودع ءابو جتني ،دنلها قشر لماش
 داولما مايسلاو ،نقلحا قيرط نع ةعوشرلما يرغ يرقاقعلا يطاعت نع
 دلحا جمارب زيزعت لىإ ناتيلاولا ناتاه تجاتحاو .لوعفلما ةينويفلأا
.اذبه مايقلا في ةبوعص اتهجاو ماهنكلو راضرلأا نم
 ستيغ  ادنيليمو  ليب  ةسسؤم  تلوم  ،2004  ماع  في  بولسلأا
 روبينام في راضرلأا نم دلحا جمانرب زيزعتل ORCHID عوشرم
.دنلااغانو
 نوطاعتي نيذلا صاخشلأا ددع رّدُق ،2003 ماع في ةيلحلما عقاولما
 10000  ددعب  دنلااغانو  روبينام  في  نقلحا  قيرط  نع  ةيودلأا
 سويرف ىودع راشتنا لدعم غلبو .لياوتلا لىع ًاصخش 16000و
 نع ةيودلأا نوطاعتي نيذلا صاخشلأا ينب يشربلا يعانلما زوعلا
.دنلااغان في % 8.4و روبينام في % 24.5 نقلحا قيرط
 نم دلحا جمانرب زيزعت مت ،2012 ماع لولحب ةلصلا تاذ تا ّريغتلا
 جراخ ةيرهش لاصتا ةطقن 9011 طسوتم لىإ لصو ىتح راضرلأا
 لىإ ةيرهش ةرايز 1709 طسوتمو ؛)فدهتسلما نم % 80( تادايعلا
 فدلها نم ةيربك ةجردب لىعأ وهو ،فدهتسلما نم % 15( تادايعلا
 في غلب نقاحلماو ربلإل يرهش عيزوتو )% 5 هتبسن غلابلا يرهشلا
 ةيطغت تغلبو .جمانبرلا  في كراشم لكل نقمحو ةربإ  16  طسوتلما
 ءاقبإ غلبو % 13.7 لوعفلما ةينويفلأا داولما ضهانب نيايصلا جلاعلا
 جلاعلا  ةيطغت  تغلبو  .%  63  رهشأ  ةتسب  ليجستلا  دعب  جلاعلا
 سويرفل  ينيبايجلإا  ينكراشملل  ةيرقهقلا  تاسويرفلا  تاداضمب
.% 81 يشربلا يعانلما زوعلا
 نم  فلأتي  راضرلأا  نم  دحلل  جذومن  عتمتي  ةدافتسلما  سوردلا
 ةمئلامو  ليحلما  عمتجملل  ةكولمم  لمع  بيلاسأو  تاراكتبا
 راضرلأا نم دلحا جمانرب زيزعت ينستح لىع ةردقلاب ةيلحلما فورظلل
ORCHID عوشرم رثأو .راضرلأا نم دلحا ةسايس لىع يرثأتلاو
 عضو في مهسأو دنلها في راضرلأا نم دحلل ةينطولا ةسايسلا لىع
.راضرلأا نم دحلل ةيهيجوتلا ئدابلما
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摘要 
阿片类药物注射人群综合减害计划推广：印度东北地区的经验教训
问题 针对注射违禁药物的人群的一整套减害措施具有成
本效益，这套措施同样适用于感染艾滋病毒（HIV）的注
射人群，但是还没有在全球范围内推广。在印度东北地区
的曼尼普尔邦和那加兰邦，注射非法药物，尤其是阿片类
药物加剧了艾滋病毒感染的流行。这些邦需要推广减害计
划，但实施起来面临困难。
方法 2004 年，由比尔和梅林达·盖茨基金会资助的项
目ORCHID在曼尼普尔邦和那加兰邦扩大减害计划规模。
当地状况 据估计，2003 年曼尼普尔邦和那加兰邦分别有
1 万和1.6 万人注射毒品。注射毒品人群的艾滋病毒感染率
在曼尼普尔邦为24.5%，在那加兰邦为 8.4%。
相关变化到 2012 年，减害计划已扩大为每月平均9011 
个诊所外联系人（目标人数的80%）；每月平均1709 人
就诊（目标人数的15%，远高于5%的每月目标），每个
计划参与者每月平均各发放16 个针头和注射器。阿片受
体激动剂维持治疗覆盖率为13.7%，参加治疗之后6 个月
的保持率是63%。艾滋病毒阳性参与者的抗逆转录病毒治
疗的覆盖率是81%。
经验教训 由社区拥有、因地制宜的创新和商业途径组
成的减害模型可以很好地推广减害计划，并影响减害政
策。ORCHID项目已经对印度的国家减害政策产生了影
响，对减害指导方针的发展作出了贡献。
Résumé
Extension d’un programme global de réduction des risques pour les personnes qui s’injectent des opioïdes: les leçons du Nord-
est de l’Inde
Problème Les kits de réduction des risques pour les personnes qui 
s’injectent des drogues illicites, y compris celles qui sont infectées par 
le virus de l’immunodéficience humaine (VIH), sont rentables, mais 
n’ont pas été généralisés. Dans les États du Nord-est indien de Manipur 
et de Nagaland, l’épidémie d’infection au VIH est induite par l’injection 
de drogues illicites, en particulier les opioïdes. Ces États avaient besoin 
d’intensifier les programmes de réduction des risques, mais ils étaient 
confrontés à des difficultés pour le faire.
Approche En 2004, la Fondation Bill-et-Melinda-Gates a financé le projet 
ORCHID pour intensifier un programme de réduction des risques dans 
le Manipur et le Nagaland.
Environnement local  En 2003, on estimait que 10 000 à 
16 000 personnes s’injectaient de la drogue dans le Manipur et le 
Nagaland, respectivement. La prévalence de l’infection par le VIH chez 
les personnes s’injectant des drogues était de 24,5% dans le Manipur 
et de 8,4% dans le Nagaland.
Changements significatifs En 2012, le programme de réduction 
des risques a été étendu à une moyenne de 9 011 contacts par mois 
en dehors des cliniques (80% de la cible), pour une moyenne de 
1 709 visites cliniques mensuelles (15% de l’objectif, bien au-dessus 
de l’objectif de 5% par mois) et pour une distribution mensuelle 
moyenne d’aiguilles et de seringues de 16 pour chaque participant 
au programme. La couverture du traitement d’entretien par agoniste 
opioïde était de 13,7% et la rétention 6 mois après l’inscription était de 
63%. La couverture du traitement antirétroviral pour les participants 
séropositifs était de 81%.
Leçons tirées Un modèle de réduction des risques, constitué 
d’innovations pertinentes au niveau local et appartenant à la collectivité, 
ainsi que d’approches commerciales, peut entraîner une extension 
satisfaisante du programme de réduction des risques et influencer 
la politique de réduction des risques. Le projet ORCHID a influencé la 
politique nationale de réduction des risques en Inde et a contribué à 
l’élaboration de recommandations en matière de réduction des risques.
Резюме 
Расширение масштабов комплексной программы снижения вреда для потребителей инъекционных 
опиатов: уроки северо-восточной Индии
Проблема Комплексы мер по сокращению вреда для людей, 
употребляющих запрещенные инъекционные наркотики, в том 
числе, инфицированных вирусом иммунодефицита человека 
(ВИЧ), оправдывают затраты, но не применяются в глобальном 
масштабе. Основной причиной ВИЧ-инфекции в северо-
восточных индийских штатах Манипур и Нагаленд является 
употребление запрещенных инъекционных наркотиков, 
особенно опиатов. В этих штатах потребовалось более 
масштабное применение программ по сокращению вреда, 
которое, однако, столкнулось с трудностями.
Подход  В 2004  г.  Ф онд Билла  и  Мелинды Гейтсов 
профинансировал проект ORCHID по более масштабному 
применению программ сокращения вреда в штатах Манипур 
и Нагаленд.
Местные условия В 2003 г. количество человек, употребляющих 
инъекционные наркотики в штатах Манипур и Нагаленд, 
оценивалось, соответственно, на уровне 10 000 и 16 000 
человек. Уровень распространения ВИЧ-инфекции среди людей, 
употребляющих инъекционные наркотики, составил 24,5% в 
Манипуре и 8,4% в Нагаленде.
Осуществленные перемены В 2012 г. было осуществлено более 
масштабное развертывание программы сокращения вреда в 
среднем до 9011 контактов за пределами клиник в месяц (80% от 
целевого показателя), до в среднем 1709 посещений клиники в 
месяц (15% от целевого показателя, на 5% выше месячной цели), а 
среднее количество выданных каждому участнику программы игл 
и шприцов составило 16 штук. Охват поддерживающей терапией 
с использованием агонистов опиоидных рецепторов составил 
13,7%, а показатель удержания в программе через 6 месяцев 
после регистрации составлял 63%. Охват антиретровирусной 
терапией для ВИЧ-положительных участников составил 81%.
Выводы Результатом использования модели снижения вреда, 
включающей принадлежащие местному сообществу, актуальные 
для местных условий инновации и бизнес-подходы, может стать 
значительное расширение масштабов применения программы 
сокращения вреда и влияние на политику сокращения вреда. 
Проект ORCHID повлиял на национальную политику сокращения 
вреда в Индии и внес свой вклад в разработку руководящих 
принципов сокращения вреда.
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Resumen
Ampliación de un programa completo dirigido a reducir los daños entre las personas que se inyectan opiáceos: lecciones desde 
el noreste de India
Situación Los paquetes de medidas para reducir los daños que se 
producen entre las personas que se inyectan drogas ilegales, incluidas 
aquellas infectadas por el virus de la inmunodeficiencia humana (VIH), si 
bien eficaces en relación con el costo, no se han ampliado a nivel global. 
En los estados de Manipur y Nagaland, situados en el noreste de India, 
la epidemia de infecciones por el VIH se debe a la inyección de drogas 
ilegales, en especial de opiáceos. Estos estados tuvieron que ampliar 
sus programas de reducción de daños pero, al hacerlo, se enfrentaron 
a diversas dificultades.
Enfoque En el año 2004, la Bill & Melinda Foundation fundó el Proyecto 
ORCHID con objeto de ampliar un programa de reducción de daños en 
Manipur y Nagaland.
Marco regional En el año 2003, se estimó que 10 000 y 16 000 personas 
se inyectaban drogas en Manipur y Nagaland, respectivamente. La 
prevalencia de la infección por el VIH entre los consumidores de drogas 
inyectables fue del 24,5% en Manipur y del 8,4% en Nagaland.
Cambios importantes Hasta el año 2012, el programa de reducción 
de daños se amplió hasta una media de 9011 contactos mensuales 
fuera de clínicas (80% del objetivo); una media de 1709 visitas clínicas 
(15% del objetivo, muy por encima del 5% de la meta mensual) y una 
distribución mensual media de 16 agujas y jeringuillas por participante 
en el programa. La cobertura del tratamiento de mantenimiento con 
opioides agonistas fue del 13,7% y la permanencia 6 meses después de 
la inscripción, del 63%. La cobertura del tratamiento con antirretrovirales 
para los participantes seropositivos fue del 81%. 
Lecciones aprendidas Un modelo de reducción de daños consistente 
en innovaciones basadas en la comunidad y relevantes a nivel local y 
en enfoques comerciales puede resultar en una ampliación positiva del 
programa de reducción de daños e influir en la política de reducción 
de daños. El proyecto ORCHID ha influido en la política nacional de 
reducción de daños en India y ha contribuido al desarrollo de directrices 
para la reducción de daños. 
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Effect of peer-led outreach activities on injecting
risk behavior among male drug users in Haryana,
India
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Abstract
Background: For the past two decades, there has been an enduring HIV epidemic among injecting drug users
(IDUs) in India, and the Indian national AIDS control program (NACP) led by the National AIDS Control Organization
(NACO) has kept IDUs at the forefront along with other key populations, in its efforts to prevent HIV. Given this,
the objective of this study is to examine the association between IDUs’ degree of exposure to peer-led education
sessions (under NACP) and their needle sharing practices in Haryana, India.
Methods: The data for this study were drawn from a program monitoring system for the years 2009–2010 and
2010–2011. The relationship between IDUs’ background characteristics/injecting practices and degree of exposure
to the program was assessed using chi-square and Student’s t tests. Generalized estimating equations (GEE) were
used to examine changes in needle sharing practices over time by degree of exposure to peer-led education sessions.
Further, the analysis was stratified by frequency of injecting drug use. All statistical analyses were conducted using
STATA version 11.
Results: The proportion of IDUs who shared needles substantially decreased from 2009 to 2011, particularly among
those who attended three or more peer-led education sessions (49% vs 11%, p < 0.001) in a month. Further, subgroup
analysis by frequency of injecting drugs demonstrates that this decline was significant among IDUs who injected
frequently (adjusted odds ratio = 0.6, 95% confidence interval = 0.3–0.9, p = 0.043).
Conclusion: The study results indicate that repeated peer-led outreach sessions are more effective than exposure
to a single education session. Hence, HIV prevention programs must promote repeated peer contacts with IDUs
every month (at least two meetings) in order to promote safe injecting practices and behavior change.
Keywords: Injecting drug use, HIV risk behavior, Peer educator, Needle sharing
Background
Injecting drug users (IDUs) are at high risk for blood-
borne virus infections, including HIV, hepatitis B, and
hepatitis C [1-3]. IDUs are also at risk of drug overdose
and social instability [4] leading to higher morbidity and
mortality in this group as compared to the general popu-
lation [4]. In addition, high rates of anti-HCV and
HBsAg coinfection have been recorded among HIV-
infected IDUs [5]. For these reasons, the National AIDS
Control Organization (NACO) in India has identified
IDUs as a high-risk group (HRG) in need of HIV pre-
vention interventions. In India, HIV prevalence is high-
est among IDUs at 7%, followed by men who have sex
with men (4%), and female sex workers (3%) [6]. Recent
estimates indicate that there are 177,000 IDUs in India
[6]. While high HIV prevalence has been reported in the
past among IDUs in the northeastern states of the coun-
try, similar results are now being reported from other
states as well [7]. For example, in the state of Haryana,
HIV prevalence among IDUs in 2011 was estimated to
be 3%, ranging from 0% to 17% across districts, with two
districts reporting rates of 10% or more (program data,
Haryana 2011).
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Among IDUs, one of the main routes of HIV transmis-
sion is through sharing of injecting equipment such as
needles, syringes, and containers during drug use [8]. In
2006–2008, India reported the highest rates of needle-
syringe sharing among IDUs in the Southeast Asian region
[9]. In 2009, estimates of needle sharing among IDUs in
India ranged from 62% in Chennai to 20% in the northeast
[1,10,11]. In Haryana, a mapping exercise in 2003–2004
revealed that 48% of IDUs had shared needles [12]. Al-
though needle sharing practices among IDUs have de-
clined over the years due to NACO’s targeted intervention
program, the practice of this risky injecting behavior con-
tinues to be high [11]. A variety of factors have led to the
practice of needle sharing among IDUs in India, such as
the fear of being harassed by the police and ‘anti-drug’
organizations for carrying sterile needles/syringes, the
lack of sterile needles/syringes in drug dealers’ locales,
limited access to pharmacy-sold needles/syringes, inad-
equate coverage of the needle and syringe program (NSP),
non-availability of sterile needles/syringes in prisons, with-
drawal symptoms that surpass health concerns, and poor
mental health of IDUs [13].
In India, the HIV prevention response has been through
NACO and the respective State AIDS Control Societies
(SACS), under the Government of India’s National AIDS
Control Program (NACP). The third phase of NACP has
supported HIV prevention through peer-led outreach with
a focus on key populations at high risk, including IDUs.
Peer-led outreach has been defined as the facilitation of
behavior change through the provision of information,
training and/or support services to individuals by peers
[14]. Peer-led outreach programs are based on the
principle that peers can strongly influence an individ-
ual’s behavior [15,16] and that they share a level of trust
and comfort with their peers that allow for more open
discussions on sensitive topics [16-18]. Peers are famil-
iar with the risks and concerns of the local population
and can reach individuals who do not visit health care
facilities [19]. Peer-led outreach programs are well-
positioned to empower both the educator [20] and the
target group by fostering a sense of solidarity and col-
lective action [15,17,18,21,22].
While peer-led outreach has been adopted as a key
strategy for behavior change among IDUs in Haryana, to
our knowledge, no study to date has evaluated these ef-
forts. Therefore, the objective of this study is to examine
the association between IDUs’ degree of exposure to peer-
led education sessions and their needle sharing practices
in Haryana, India.
Methods
Study setting
In the state of Haryana, HIV prevention interventions
for IDUs, including the Needle Syringes Program (NSP),
were launched in three sites in 2008. Our analysis fo-
cuses on two of these sites: Amar Jyoti Foundation, Jind
and Unnat Bharat Vikas, Panchkula (hereafter referred
to as site 1 and site 2, respectively) and examines data
covering a 2-year period (2009–2011). The third site was
excluded from the analysis because of the lack of data
on needle sharing practices. Of the two sites included in
this study, one covers 300 IDUs while the other serves
512 IDUs. Both sites cover geographically clustered
groups of IDUs living in rural and urban settings. In site
1, IDUs commonly inject a mixture of morphine/buper-
onorphine and Avil or a mixture of Phenergan and Avil,
while in site 2, a mixture of Fortwin and Avil is typically
injected. In both sites, IDUs commonly inject drugs in
open, deserted areas like pits near railway tracks, slums
behind factories, or public toilets. Injecting at chemist
shops is less frequently reported.
Peer-led outreach program
Peer educators provide IDUs a range of services through
outreach in both sites. Peer educators are selected based
on their leadership and communication skills; they are
either chosen by fellow IDUs or volunteer their services.
In addition to induction training, peer educators receive
ongoing training to improve outreach activities.
Peer educators reach out to IDUs at ‘hot spots’ (com-
mon injecting areas), their residence, during group meet-
ings at the program office or when IDUs visit drop-in
centers. Each site has eight to ten peer educators, de-
pending on the estimated size of the key population, and
each peer educator is required to meet five to six IDUs a
day during one-to-one or group education sessions.
While one-to-one sessions generally last for 15–30 min,
group sessions are longer (30–45 min), depending on
the topics covered and the type of services provided dur-
ing the session. Peer educators primarily counsel IDUs
on behavior change including safe needle-syringe use
and safe sex for the prevention of HIV and other sexu-
ally transmitted infections (STI). Services include the
provision of disposable needles and syringes (sometimes
on a daily basis), condom promotion and provision, STI/
abscess management, oral substitution therapy and refer-
ral for detoxification, HIV testing, and anti-retroviral
therapy for HIV-positive people.
In order to ensure quality services, peer educators are
supervised by outreach workers, who visit them once a
week in the field. Various indicators are used to evaluate
the peer educators’ performance such as the number of
meetings organized with IDUs, the number of IDUs con-
tacted per week, and the services provided. Data on daily
activities, including the number of beneficiaries met, the
number of one-to-one and group sessions organized,
the topics discussed and services provided, as well as
behavioral information on IDUs such as needle sharing
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practices, are recorded in diaries and tracking sheets.
These data are compiled by outreach workers on a
weekly basis and by a counselor on a monthly basis and
is shared with the SACS.
Ethical considerations
To ensure the confidentiality of the respondents, data for
this study did not include any personal identifiers. The
Haryana State AIDS Control Society (HSACS), under
the guidance of NACO, Department of AIDS Control,
Government of India, provided general oversight and
approval for the collection and analysis of routine pro-
grammatic data for examining the effect of the peer-led
outreach program.
Data
For this study, data on services provided to male IDUs
and IDUs’ risky injecting practices during the years
2009–2010 and 2010–2011 were collected from peer
educators’ diaries. In addition, sociodemographic data
on IDUs were gathered from master registers, which
were updated annually, as well as on an ongoing basis
by program staff. Data from peer educators’ diaries,
tracking sheets, outreach workers’ monthly registers,
master registers, and outreach activity registers were
cross-checked for accuracy. The first author also visited
the program sites to validate the compiled data.
Measures
The primary outcome measure considered in this paper
was IDUs’ practice of needle sharing in the last 6 months
(yes/no). Degree of exposure to peer-led sessions was
the main independent variable. Based on the distribution
of data and inputs from the program, we chose to
categorize exposure as a dichotomous variable, with more
than two meetings per month constituting ‘high exposure’
and two or fewer meetings constituting ‘low exposure.’
The background characteristics considered in this paper
included age (measured as a continuous variable), educa-
tion (had formal education, no formal education), occupa-
tion (laborer, regular employee, student, or unemployed),
place of residence (rural, urban), and marital status (ever
married, never married). Frequency of injecting drugs was
measured as a continuous variable and was dichotomized
as ‘low frequency’ (defined as fewer than two injections
per day) and ‘high frequency’ (defined as two or more in-
jections per day). The number of needle/syringes received
per interaction with a peer educator was measured as a
continuous variable and was log-transformed to normalize
the distribution. Both sociodemographic characteristics
and injecting practices were used as covariates in the
multivariate analyses.
Analysis
In order to examine the longitudinal effects of program
exposure and needle sharing behavior, only IDUs who
were followed up in the program between 2009 and
2011 were included in the analyses. We first assessed the
relationship between IDUs’ sociodemographic characteris-
tics, injecting practices, and degree of exposure to peer-led
outreach sessions using chi-square and Student’s t tests,
drawing on 2009–2010 data. Generalized estimating equa-
tions (GEE) were used to examine changes in needle shar-
ing practices over time by degree of exposure to peer-led
education sessions, adjusting for age, education, occupa-
tion, place of residence, marital status, program site, fre-
quency of injecting drugs, and number of needles/syringes
received per interaction with a peer educator. Further,
the analysis was stratified by frequency of injecting
drugs. All statistical analyses were conducted using STATA
version 11.
Results
Around one third of IDUs in site 1 were migrants from
other states, of whom 19% were from Bihar, 17% were
from Uttar Pradesh, 15% were from Punjab, and the rest
were from other states, whereas the IDU population in
site 2 mainly comprised the local population from the
study state of Haryana. Among IDUs, 97% were from
urban areas and 3% were from rural areas who visited
urban areas to inject drugs (data not presented in tabu-
lar form). Of the 812 IDUs registered in the program,
102 were excluded from the analysis either due to loss
to follow-up or because they had died during the study
period.
Overall, the mean age of IDUs was 31 years; the ma-
jority had some formal education and were employed
(Table 1). Fewer than half (44%) were ever married and
three fourths resided in urban areas. No significant dif-
ference was observed in the degree of exposure to one-
to-one peer education sessions in terms of age, marital
status, education, and occupation. However, more rural
IDUs than their urban counterparts had a high degree
of exposure to peer-led education sessions (90% vs. 62%,
p < 0.001); similarly, a larger proportion of those who were
less frequent drug injectors as compared to those who
injected drugs more frequently had high exposure to peer-
led education sessions (80% vs. 55%, p < 0.001). The mean
number of needles/syringes received per interaction
with a peer educator was higher among those reporting
less frequent interactions than those who had three or
more interactions per month (mean 34 vs. 15).
As seen in Table 2, compared to 2009–2010, there was
a considerable reduction in the proportion of IDUs
reporting needle sharing practices in 2010–2011. Fur-
ther, the decline in needle sharing practices over time
was more among IDUs with high degree of exposure to
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peer-led education sessions as compared to IDUs with low
degree of exposure (adjusted OR = 0.5, 95% CI 0.3–0.8).
Additionally, the subgroup analysis by frequency of inject-
ing practices reveals that this decline was statistically
significant among IDUs who injected drugs frequently
(adjusted OR = 0.6, 95% CI = 0.3 – 0.9, p < 0.043).
Discussion
The results of this study indicate an association between
IDUs’ degree of exposure to peer-led education sessions
and safer injecting practices: the higher the degree of ex-
posure to peer-led sessions, the lesser the likelihood of
sharing of needles/syringes. This association is statistically
significant, particularly among IDUs who inject drugs fre-
quently. This finding provides evidence that high exposure
to peer contact is effective in promoting safe injecting
practices among IDUs in Haryana. This result is consistent
with the literature, including a meta-analysis of data from
India and other countries, that documents a positive asso-
ciation between exposure to HIV prevention interventions
and safe injecting practices [11,22-26]. These results are
also supported by an assessment of changes in IDUs’ HIV
risk behaviors following scale-up of a targeted HIV pre-
vention program in two northeastern states of India,
where a strong association was observed between expos-
ure to the intervention and a reduced likelihood of sharing
needles [11].
The results of our study, combined with findings from
other published research, make a strong case for the
effectiveness of outreach interventions, including peer-
led interventions, in facilitating positive changes in
drug-related risk behaviors [11,16,18,22,23,25,27,28]. The
study findings indicate a significant reduction in risky
injecting practices, particularly among IDUs who inject
Table 1 Background characteristics of IDUs by degree of exposure to one-to-one peer education sessions in
Haryana, India
Background characteristics All participants (n = 710) Low exposurea (n = 234) High exposureb (n = 476) p
valuen (%) or mean (SD) n (%) or mean (SD) n (%) or mean (SD)
Age (mean (SD)) 31.0 (8.1) 31.3 (8.4) 30.9 (7.9) 0.416
Marital status
Ever married 310 (43.7) 110 (35.5) 200 (64.5) 0.226
Never married 400 (56.3) 124 (31.0) 276 (69.0)
Residence
Urban 581 (81.8) 222 (38.2) 359 (61.8) <0.001
Rural 129 (18.2) 12 (9.3) 117 (90.0)
Education
No formal education 140 (19.7) 42 (30.0) 98 (70.0) 0.392
Had formal education 570 (80.3) 192 (33.8) 378 (66.2)
Occupation
Laborer 316 (44.5) 98 (31.0) 218 (69.0) 0.156
Regular employeec 165 (23.2) 510 (30.3) 115 (69.7)
Student 105 (14.8) 44 (41.9) 61 (58.1)
Unemployed 124 (17.5) 42 (33.9) 82 (66.1)
Program site
Site 1 490 (69.0) 213 (43.5) 277 (56.5) <0.001
Site 2 220 (31.0) 21 (9.6) 199 (90.0)
Frequency of injecting drugsd
Low 350 (49.3) 71 (20.3) 279 (79.7) <0.001
High 360 (50.7) 163 (45.3) 197 (54.7)
Number of needles/syringes receivede (mean (SD)) 21.3 (17.4) 34.3 (20.1) 14.9 (11.5) <0.001
Data represents IDU characteristics at entry into the intervention; n = 710. p value based on chi-square test of independence for categorical variables and Student’s
t tests for continuous variables.
SD standard deviation.
aAttended two or fewer one-to-one peer education sessions a month.
bAttended more than two one-to-one peer education sessions a month.
cSelf-employed/private/government employee.
dLow frequency, injected less than twice a day; high frequency, injected at least twice a day.
eNumber of needles/syringes received per interaction with a peer educator.
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frequently, and suggest that the program, through its
microplanning approach, is reaching those most at risk
for HIV.
Interestingly, we found that rural IDUs have greater
exposure to peer education sessions, although IDUs in
urban areas are typically more easily identified and con-
tacted. However, this finding may reflect differences in
the approaches used by peer educators in the two pro-
gram sites or, alternatively, may indicate that IDUs in
rural areas are more open to interacting with peer edu-
cators than others. Further, rural-based peer educators
have fewer clients to visit as compared to their urban
counterparts, allowing them more time for rapport
building with their clients. Further research is needed to
better understand this finding and whether additional
strategies are needed to promote interaction between
peer educators and IDUs in urban settings.
While this study provides important insights on the
association between peer-led outreach efforts and changes
in IDUs’ needle sharing practices, the findings should be
interpreted in the light of certain limitations. First, we
used data from program records maintained by peer edu-
cators, which may be subject to recording and reporting
bias. Second, it is possible that IDUs who were more ex-
posed to peer educator interactions were also more likely
to provide socially desirable responses to questions on
injecting risk practices. Third, our analysis is limited in
geographical scope, and hence, our results cannot be gen-
eralized. Fourth, our analysis is limited to IDUs who were
followed up by the program from 2009 to 2011; therefore,
the effect of peer-led outreach on those lost to follow-up
could not be captured. Fifth, the study does not have a
control group; however, this study does not focus on
whether peer-led outreach activity is effective but assesses
the association between the degree of exposure to the pro-
gram and the outcome. Finally, the introduction of other
interventions in the study area, which also focused on
people who inject drugs, may partially account for the
observed reduction in risky injecting practices.
Conclusion
Our analysis suggests that high exposure to peer-led out-
reach activities is an effective behavior change strategy
for IDUs. It is crucial to reach IDUs who inject drugs
frequently through targeted programs as they are more
likely to share needles/syringes and thus increase their
risk of HIV. In the study sites, project management
through microplanning strategies, including identifying
IDUs who are at high risk and least served, helped en-
sure repeated contact with IDUs. That said, it is critical
that HIV prevention programs that monitor outcomes
and impact as barriers to behavior change are dynamic.
Moreover, it is unclear whether further declines in risk
behaviors, such as needle sharing, may be achieved once
peer-led outreach activities have saturated the popula-
tion. Future studies should focus on identifying best
practices as well as the differential impact of group ver-
sus individual outreach strategies, or a combination of
both, among frequent injectors so that the strategy with
the highest impact can be adopted in future programs
targeting IDUs. Further, longitudinal studies of peer-led
interventions, especially among new, emerging groups of
IDUs, are needed to identify the dynamics of injecting
practices and the effectiveness of peer-led prevention
efforts.
Table 2 Effect of degree of exposure to one-to-one peer education sessions on needle sharing practices among IDUs in
Haryana, India
Low exposurea High exposureb Time × exposure to one-to-one
peer education sessions
p value
2009–2010 (%) 2010–2011 (%) 2009–2010 (%) 2010–2011 (%) Adjusted OR (95% CI)
All participantsc (shared needles
(n = 710))
42.1 15.5 49.1 10.9 0.5 (0.3–0.8) 0.003
Subgroup analysis by frequency
of injecting drugs
Among low frequency IDUsd,e
(shared needles (n = 350))
42.3 8.1 50.7 8.2 0.7 (0.3–1.8) 0.492
Among high frequency IDUse,f
(shared needles (n = 360))
42.8 19.9 45.4 13.9 0.6 (0.3–0.9) 0.043
n = 710; generalized estimating equation analysis.
OR odds ratio, CI confidence interval.
aAttended two or fewer one-to-one peer education sessions a month.
bAttended more than two one-to-one peer education sessions a month.
cModel adjusted for age, education, occupation, place of residence, marital status, program site, frequency of injecting drugs and number of needles/syringes
received per interaction with a peer educator.
dLow frequency: injected less than twice a day.
eModel adjusted for age, education, occupation, place of residence, marital status, program site and number of needles/syringes received per interaction with a
peer educator.
fHigh frequency: injected at least twice a day.
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Abstract 
Background: A systematic review portraying the changing pattern of sexual behaviors, STI and HIV 
prevalence and key strategies curb HIV and STI among truckers in India is lacking. This paper 
therefore aims to present a chronological review of literature regarding sexual behaviors, STI/HIV 
prevalence, and various HIV prevention programs implemented among truckers in India. Metho-
dology: Published and unpublished studies (1990-2011) were identified through electronic data-
bases, and hand searching. Results: Most studies on sexual behaviors and STI/HIV prevalence 
among truckers focused only on drivers and ignored their helpers. Evidences suggest that consis-
tent condom use by truckers with both paid and non-paid female partners has increased during 
the past decade. Many recent studies suggest that the HIV prevalence among truckers is about 2% 
and it has been declining slowly during the past decade. The HIV prevention programs among 
truckers which started with the aim of raising awareness about HIV during early 1990s, have 
grown multi-folds to encompass not only the standard strategies like mid-media events, interper-
sonal counselling and STI care for HIV prevention, but also innovations such as the use of business 
franchisee models, and integrated research and evidence based planning in the program. The pos-
sibilities of using new approaches such as male circumcision and the use of pre-exposure prophy-
laxes are underway. Conclusion: More studies are needed to explore helpers’ vulnerabilities to 
HIV. Very few studies have attempted to examine the impact of large-scale prevention programs 
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among truckers. Efforts are required to examine the impact of different components of such pro-
grams to guide the HIV prevention efforts among truckers in India. 
Keywords 
Truckers, Sexual Behavior, HIV, Prevention Programs, India 
1. Introduction
Truck drivers and their helpers (hereafter referred to as truckers) are considered to be at high risk of acquiring 
human immunodeficiency virus (HIV) and sexually transmitted infections (STIs) in many parts of the world
[1]-[7]. Truckers’ engagement in high risk sexual behaviors, such as sex with multiple sexual partners is largely 
attributed to their high mobility and absence from their families for extended periods [4] [5] [7] [8]. Truckers are 
also nationally mobile and hence they have the potential to expand the geographic spread of HIV by linking the 
epidemic from relatively higher-prevalence areas to lower-prevalence areas of any country [5] [7]. For these 
reasons, HIV prevention programs across the world have considered truckers as an important bridge group to 
work with for slowing the spread of HIV into the general population [7] [9]-[13].
India is estimated to have about two to two and half million long-distance truckers [14]. Several studies un-
dertaken in different parts of the country during the past decade have confirmed high-risk sexual behaviors
[15]-[20] and high prevalence of STIs (2% - 14%) [16] [17] [19] and HIV (2% - 16%) [16]-[19] among truckers 
in India. Due to high-risk sexual behaviors, increased STI/HIV prevalence and ability to spread infections to 
new geographic areas, truckers have been one of the key target populations in the country’s national response to 
HIV/AIDS since 1996 under National AIDS Control Program II and III [14] [21] [22]. 
Even though several studies have attempted to describe sexual behaviors and its determinants among truckers 
in the country, a systematic review portraying the changing pattern of sexual behaviors, STI and HIV prevalence 
and key strategies to curb HIV and STI among truckers in India is lacking. Such information, if available, is 
critical for understanding the complex dimensions of sexual behaviors of truckers and also in drawing inputs for 
initiating and scaling up the HIV prevention strategies among mobile-populations like truckers in India and 
beyond. Hence, this paper aims to present a chronological review of literature regarding sexual behaviors, STI/
HIV prevalence, and various HIV prevention programs implemented among truckers in India. It also identifies 
and highlights research gaps and their program implications.
2. Methodology
Peer-reviewed articles and reports were identified through a systematic search of online databases including 
PubMed, Web of Sciences, CrossRef, HIV and AIDS data hub, HIV/AIDS surveillance database of U.S. Census 
Bureau, Cochrane Review Group on HIV/AIDS, The AIDS Education Global Information System (AGEiS), and 
Google Scholar. Bibliographies of identified articles were hand searched. Documents and reports available on 
the websites of National AIDS Control Organization, and other research and program implementation organiza-
tions working in the field of HIV prevention in India were researched. We also searched for the abstracts pre-
sented in the national and international conferences wherever they were available online. A time-frame of 1990- 
2011 was used for the search to better describe the changing pattern of sexual behaviors, STI/HIV and strategies 
of HIV prevention programs among truckers in India. The articles, reports, presentations, and abstracts with the 
key words such as “sexual behavior”, “prevalence of HIV/STI”, “HIV intervention programs”, or “HIV preven-
tion”, among truckers in India were included in the review.
3. Results
A total of 50 relevant literatures about sexual behaviors and STI/HIV prevalence were found (peer reviewed pa-
pers: 28; reports: 08; and abstracts presented in conferences: 14). Of these, 38 had information only on sexual 
behaviors while 12 had information on both sexual behaviors and STI/HIV prevalence. A total of 28 studies 
were found which described interventions among truckers in India (peer reviewed papers: 8; reports: 10; ab-
stracts presented in conferences: 10).
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3.1. Sexual Behaviors and Prevalence of STI/HIV among Truckers in India 
Table 1 summarizes the trend in key indicators of sexual behaviors and STI/HIV prevalence among tuckers in 
India during 1990-2011. Studies conducted during early 1990s reported that about 63% to 87% of the truckers 
reported a history of multiple sex partners including FSWs [23]-[27], and consistent condom use was poor (0% 
to 11%) in such relationships [23]-[25]. Similar results in terms of history of multiple sex partners including 
FSWs (80% - 95%) [28]-[30] and consistent condom use (2% - 14%) [28] [30] were observed in studies under-
taken towards the end of 1990s. During this period, studies focusing on sexual behaviors attempted to explore 
mainly the history of multiple sex partners which is a measure of cumulative risk, and did not stress much on 
measuring sexual behaviors in recent past [23] [24] [27]-[29]. An exception was a large-scale survey among 
truckers in 2000 which concluded that nearly one-third of the truckers had sex with FSWs in the past one year 
preceding the survey [31].
Table 1. An overview of selected studies on sexual behavior and prevalence of STI and HIV among truckers in India, 1990- 
2011.
Participants
Study 
year/ 
period
Study design and methods Relevant findings in context of 
sexual behavior
Relevant findings
in context of 
STI/HIV prevalence
Reference
Truck drivers 1992
Behavioral survey of 200 
truck drivers in Delhi;
A total of 302 truck drivers 
were tested for HIV. 
About 78% of the respondents reported ever 
having sex with non-regular female partners 
(defined as any female other than wife or steady 
sexual partner of the respondent). The life-time 
exposure to FSWs was reported as 62%. 
5% reported ever having sex with
men/transgender
HIV: 1.0% [27]
Truck drivers 
and helpers
1992
Behavioral survey of 210 
drivers and 210 helpers at 
major transshipment 
location in Indore, 
Madhya Pradesh. 
About 63% of the truckers (drivers: 83% of the 
helpers: 44%) reported ever having sex with 
FSWs and females other than their wives. 
Consistent condom use in such relationships 
was 1%.
Not available. [23]
Truck drivers 1992
Behavioral survey of 506 
truck drivers recruited at a 
check post in 
Beltola-Basistha area of 
Assam.
82% of the respondents reported ever having sex 
with FSWs. 
None of the respondents admitted using condom 
consistently with FSWs.
About 15% reported ever having sex with men/ 
transgender.
Not available. [25]
Truck drivers 1994
Behavioral survey of 5709 
consecutive truck drivers 
who consented to take part 
in the study while passing 
through a check post at the 
Andhra Pradesh-Orissa 
border in the Srikakulam, 
Andhra Pradesh.
87% of the participants reported ever having sex 
with non-regular female partners (defined as any 
female other than wife or steady sexual partner 
of the respondent). Information on type of 
partners was not available.
Condom use with non-regular female sexual 
partners was about 11%.
Not available. [24]
Truck drivers 1998
Behavioral survey of 153 
truck drivers recruited from 
(road side hotels) along 
different highways in 
Rajasthan.
80% of truck drivers reported ever having sex 
with FSWs.
Consistent condom use with FSWs was about 
14%.
Not available. [28]
Truck drivers 1998
Behavioral interview of 
300 drivers recruited from 
variety of locations 
including brokers’ offices, 
workshops, and loading/ 
unloading stations in 
Chennai, Tamil Nadu.
About 95% of the respondent reported ever 
having had sex with females other than their 
wives.
Nearly three-fourth (75%) reported ever having 
had sex with FSWs.
Consistent condom use was about 2%.
Not available. [30]
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Continued
Truck drivers 
and their 
helpers
1998-2000
Behavioral interview and 
diagnosis of STIs among 
53 drivers and helpers from 
a highway STD clinic in 
South India.
All participants were tested 
for HIV
About 90% of the respondents had a history of 
multiple sex partners and 65% reported ever 
having sex with FSWs. 
Results were not available separately for drivers 
and helpers.
HIV: 56.8% [29]
Truck drivers 
and their 
helpers
2000
Behavioral interview and 
diagnosis of STIs and HIV 
among 4811 drivers and 
1200 helpers) recruited 
from truckers’ halt points 
on major national 
highways.
About 34% drivers and 30% helpers reported 
having sex with FSWs in past 12 months.
Consistent condom use in sex with FSWs was 
reported by 43% of the drivers and 29% of the 
helpers.
[31]
Truck drivers 
and their 
helpers
2000
Behavioral interview and 
diagnosis of STIs and HIV 
among 335 truckers (211 
drivers and 124 helpers) 
recruited from truckers’ 
stop in Kolkata, West 
Bengal. Participants were 
tested for HIV, syphilis, 
gonorrhea, genital 
chlamydial infection, 
and Hepatitis B.
About 28% of the respondents reported having 
sex with FSWs in past 12 months.
Consistent condom use in sex with FSWs was 
reported as 8%.
Results were not available separately for drivers 
and helpers.
HIV: 3.0%
Syphilis: 6.3%
Gonorrhea: 1.8%
Genital clamydial 
infection: 1.2%
Hepatitis B: 6.3%
[43]
Truck drivers 
and their 
helpers
1999-2001
Behavioral interview about 
sexual behaviors and 
diagnosis of STIs among 
drivers and helpers from a 
highway STD clinic in 
Pondicherry, Tamil Nadu.
All participants were tested
for HIV, Hepatitis B virus 
infection, and syphilis.
About two-third (67%) truckers reported 
contacts with FSWs in their life-time. 
Vaginal sex was the predominant risk in all 
participants followed by oral sex (4%), and 
anal sex (1%).
Consistent condom use with FSWs (defined as 
use of condom in every sexual encounter) was 
about 16%.
About 1% reported having sex with men.
Results were not available separately for drivers 
and helpers.
HIV: 15.9%
Syphilis: 13.9%
Hepatitis B: 21.2%
[19]
Truck drivers 2004
Behavioral interviews of 
283 long-distance truck 
drivers recruited from a 
group of Dhabas (road 
side hotels) in Pune, 
Maharashtra.
About 57% respondents reported to ever had 
having sex with FSWs.
Consistent condom use with FSWs (defined as 
use of condom in every sexual encounter) was 
about 7%.
[15]
Truck drivers 
and their 
helpers
2004
A behavioral and biological 
survey among 301 
long-distance truck drivers 
and their helpers recruited 
from different transport 
workers’ stops on the 
Siliguri-Guwahati national 
highway. Participants were 
tested for HIV, hepatitis B 
virus, and syphilis.
About 67% reported having sex with FSWs in 
their lifetime. 
The condom use rate was reported as 58%.
HIV: 2.3%
Syphilis: 6.3%
Hepatitis B: 3.7 %
[32]
Truck drivers 2006
Behavioral interviews of 
300 truck drivers recruited 
from a truck terminal in 
Mumbai, Maharashtra.
About 36% of the respondents reported regular 
visits to FSWs.
Consistent condom use with FSWs was about 
53%.
Not Available. [34]
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Truck drivers 2007
A behavioral and biological 
survey among 2066 
long-distance truck drivers 
recruited from seven 
transshipment locations in 
Delhi, Ghaziabad, Kolkata, 
Mumbai, Bangalore, 
Ahmadabad, and Kandla. 
Participants were 
interviewed about their 
sexual behavior and tested 
for HIV, syphilis, Neisseria 
gonorrhea and Chlamydia 
trachomatis.
Nearly one-third (31%) reported having sex with 
FSWs in past one year. The consistent condom 
use in past one year with such partners was 
reported as 67%.
One-fifth (20%) of the respondents reported 
having sex with casual non-paid female partners 
in past one year. 
The consistent condom use with such partners in 
past one year was about 18%.
About 2% reported having sex with 
men/transgender in past one year and consistent 
condom use with such partners was reported as 
30%.
HIV: 4.6%
Syphilis: 2.7%
Neisseria 
gonorrhea: 0.2%
Chlamydia 
trachomatis: 0.3%
[16]
Truck drivers 2007
Behavioral survey of 400 
long-distance truck drivers 
recruited from highways 
connecting Punjab to Uttar 
Pradesh, Bihar and West 
Bengal. 
About 57% of the respondents reported 
relationships with multiple sexual partners. 
Nearly one-third (33%) reported having sex 
with FSWs. 
About 64% reported using condom consistently 
with FSWs. 
Not Available. [20]
Truck drivers 
and their 
helpers
2008-2009
Four rounds of behavioral 
surveys of approximately 
1400 long-distance truckers 
in each round recruited 
from seven transshipment 
locations in the country. 
About 40% reported having sex with FSWs in 
past 12 months. Consistent condom use with 
FSWs was about 73%.
About 23% reported having sex with casual 
female sexual partners in past 12 months and 
consistent condom use with such partners was 
about 39%.
About 10% reported to have anal sex in past 
12 months with men/ women (irrespective of 
partners). The consistent condom use among 
such relationships was about 62%.
Not Available. [36]
Truck drivers 2009-10
A behavioral and biological 
survey among 2085 
long-distance truck drivers 
recruited from six 
transshipment locations in 
the country. Participants 
were interviewed about 
their sexual behavior and 
tested for HIV, syphilis, 
Neisseria gonorrhea and 
Chlamydia trachomatis.
Nearly one-fourth (24%) reported having sex 
with FSWs in past one year. The consistent 
condom use with such partners was reported as 
75%.
Nearly one-fifth (21%) reported having sex with 
casual non-paid female partners in past one year. 
The 
Consistent condom use with such partners in 
past one year was about 37%.
HIV: 2.5%
Syphilis: 1.7%
Neisseria 
gonorrhea: 0.1%
Chlamydia 
trachomatis: 0.1%
[17]
FSWs: Female Sex Workers; HIV: Human immunodeficiency virus; STI: Sexually transmitted infections.
Truckers’ life-time exposure to FSWs and other non-regular sex partners continued to be high in studies con-
ducted after 2000 although it started showing a sign of declining trend. Studies conducted during 2000-2005 
found that about 57% - 67% of the truckers ever had sex with FSWs [15] [19] [32]. The consistent condom use 
with FSWs as observed in these studies showed a wide range from less than 20% [15] [19] to about 58% [32].
More recent studies conducted during 2006-2011 suggest that about half of the truckers ever had sex with FSWs
[20] [33] [34] and nearly one-third to two-fifth visited FSWs in the past one year preceding the study period [16]
[17] [20] [35] [36]. Recent studies show that consistent condom use by truckers with FSWs ranged from 53%
[34] to nearly 75% [16] [17] [33] [36]. Only few studies investigated about places of sex with FSWs and the 
most common places were reported to be dhaba (road side eateries) (13% - 53%), bushes/in the field (39% - 
84%), and at the trucks’ halt-points (15% - 75%) [33] [36] [37].
Only recent studies conducted after 2005 collected information on sexual behaviors with non-paid female
partners who are defined as females whom truckers were not married and did not pay in cash for sex [16] [17]
[36] [37]. These studies report that about one-fifth of the truckers have sexual relationships with non-paid fe-
male partners [16] [17] [33] [36] [37]. The consistent condom use in such sexual encounters was found to have 
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increased from about 18% in 2006 to about 39% in 2009-10 [16] [17] [36]. Very few studies collected informa-
tion on truckers’ sexual relationships with men/transgender. Studies during early 1990s found that about 5% to 
15% of the truckers ever had sex with men/transgender [25] [27] whereas this percentage was found to be about 
4% - 8% in recent two rounds of large-scale surveys among truck drivers [33]. Although, relatively fewer (1% - 
2%) truckers reported having sex with men/transgender within past 12 months preceding the study period [16]
[18] [19], recent studies have found that about 10% of the truckers reported having anal sex with individuals
without specifying the gender of the sexual partner [33] [36]. Truckers commonly indicated that “lack of availa-
bility of females for sex” or “high-risk of HIV from sex with women” motivated them to have sex with men and 
transgender [38] [39].
Compared to studies to explore sexual behaviors of truckers, fewer studies captured information STI/HIV 
prevalence among truckers in India [16]-[19] [26] [27] [29] [40]-[43]. A study conducted in 1992 in Delhi found 
that HIV prevalence among truckers was about 1% [27]. This was followed by studies conducted during mid of 
1990s in many parts of the country which found high HIV prevalence ranging from about 5% to 8% among 
truckers [40]-[42]. Studies conducted after 2000 found the HIV prevalence in the range of 2% to 5% among 
truckers [16]-[18] [33] [43]. Few studies in which truckers were recruited from clinics established to treat STIs 
found much higher prevalence of HIV ranging from 16% - 57% [19] [29] [44] [45]. Studies during early 2000 
found high prevalence of syphilis (6.3%) and Hepatitis B (4% to 6%) among truckers [32] [43]. Recent studies 
conducted towards the end of 2000 found relatively lower prevalence of syphilis ranging from 1.7% - 2.7% [16]
[17]. The prevalence of Neisseria gonorrhea and genital clamydial infections has been found low ranging from 
1% - 2% in studies conducted during early 2000 [43] or even lesser in more recent research among truckers in 
India [16] [17]. 
3.2. HIV Prevention Programs among Truckers in India 
Efforts to curb the HIV among truckers started in early 1990s in the forms of stand-alone intervention programs 
primarily in southern and eastern parts of the country with different intervention strategies [46]. Some of the ini-
tial efforts during early 1990s were more concentrated on raising awareness through Information, Communica-
tion, and Education (IEC) activities and condom promotion [27] [46]-[50]. The communication strategies in-
cluded group discussion, and distribution of pamphlets [27], using posters, street theatres and puppetry [47] [48]
[50], and airing local songs having integrated messages on condom use and road safety [49]. The condom pro-
motion activities included distribution of condoms [48]-[50], providing objects like key chains to keep and carry 
the condom [49], and advocacy with tea shop owners at trucks’ stops to keep condoms [48] [49]. Some interven-
tions used one-to-one and one-to-group education sessions through peers, and counselling to raise awareness 
about HIV and provided treatment of STIs by setting up clinics with trained medical doctor and supporting staff 
at selected locations [51]-[54]. Some of these interventions also included FSWs who operate along the highways 
as participating populations in the intervention [51] [52] [54]. Several strategies such as opening free tea parlors 
at the STI clinics, and involving people working at places where truckers spend considerable amount of time 
such as petrol pumps, and Dhaba were also used to increase the outreach activities and motivate truckers for safe 
sex practices and STI treatment [52] [53] [55] [56]. 
The HIV prevention efforts among truckers were strengthened towards the end of 1990s. This was the time 
when a large-scale HIV prevention program among truckers, named as Healthy Highway was initiated [57]. The 
project was implemented at major halt points where at least 50 trucks were parked at any time of the day or 
night such as transshipment locations, Dhaba, and check-posts. The Program offered a wide variety of services 
and activities including STI care and counseling, condom promotion and distribution, dissemination of educa-
tional materials, and face-to-face behavioral change communication [57]-[59]. The project trained individuals 
who come into close contact with truckers, such as petrol attendants, tobacco retailers and tea-shop owners as 
peer educators to motivate truckers for safe sex practices [58] [59]. The intervention also involved transport 
companies through advocacy meetings and sensitization efforts for behavioral change among truckers [60].
Operationally, it involved intervention through a network of project partners, including over 30 non-govern- 
mental organizations, and 18 transport companies for providing abovementioned project services [58]-[60]. Af-
ter few years of the start the Healthy Highway program, specific efforts for HIV prevention among truckers 
were started in 1998 under the second phase of National AIDS Control Program. It established a decentralized 
mechanism to implement and manage the HIV prevention programs by establishing State AIDS Control Socie-
ties in each state for adopting strategies which are most relevant and effective for the local setting [21]. The in-
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terventions for truckers under the National AIDS Control Program were largely based on the strategies of the 
Healthy Highways program which was handed over to the government in 2000. Although the Health Highway 
program was envisaged and operated as consolidated national program, it lost its unified national character after 
being handed over to the government largely because, the central management team of the Healthy Highway 
program was replaced by independent State AIDS Control Societies [61].  
By the end of the 1990s, the key lessons learnt from the various programs for truckers in India were the need 
to adopt an integrated national approach for programming and management to maintain effectiveness of inter-
ventions, selection of intervention sites, and inclusion of transport companies and other stakeholders such as 
brokers and transport associations [61] [62]. The main challenge realized by the HIV prevention programs 
among truckers was the unorganized structure of the Indian trucking industry which is fragmented with a vast 
majority working for small transport operators [63], and lack of coordination among several stand-alone pro-
grams being implemented by various State AIDS Control Societies and non-government organizations [61]. The 
absence of a well-defined and regulated industry architecture limited options for HIV prevention programs for 
truckers. The road transport sector is regulated by the Motor Vehicles Act 1998 which specifies regulations for 
truck operators in terms of hours of work of truckers, condition of vehicles, facilities and amenities provided to 
truckers, etc. [64]. However, enforcement of provisions of the Act is limited to units employing five or more 
truckers due to which a vast majority of fleet operators do not fall within the ambit of this Act. This makes 
structural and policy interventions to promote preventive behavior (e.g., requiring that truckers carry condoms, 
undertake routine health checkups and STI treatment) impractical. Also, the unorganized structure of the indus-
try also implied that workplace interventions were not feasible [61]. Language barriers and absence of a standard 
network of services also reportedly reduce the efficacy of standalone projects for reaching out to the truckers 
traveling across the states which often have different languages [61] [65]. 
Considering these facts about the structure of the industry and learning from previous efforts under HIV pre-
vention programs for truckers, a large-scale HIV prevention program named as Kavach (meaning “shield” in 
Hindi) among truckers was initiated in 2004 [61]. In addition to working with truckers, this intervention also 
worked with high-risk groups such as FSWs and their clients, men who have sex with men/transgender and in-
jecting drug users in several Indian states that have high HIV prevalence [65]. The Kavach intervention was in-
itiated at 36 transshipment locations in India covering major national highways along the six routes, namely, 
North-East, North-West, North-South, West-South, South-East and West-East. The program monitoring data in 
first 18 months of the project revealed low service utilization by truckers and hence the program was redesigned 
in 2006 by selecting 17 out of 36 sites through research [61]. The selected intervention sites were the major 
transshipment locations and check-posts in the country where large number of truckers halt and wait for their 
consignments for considerable period of time. The redesigned program aimed to provide maximum coverage to 
truckers by working with high intensity by ensuring more contacts by peer educators, greater program visibility 
and greater service utilization of project-run clinics. The project-run clinics were named as Khushi, meaning 
“happiness” in Hindi and Urdu. The redesigned strategy of the intervention was largely influenced by the busi-
ness franchise model of McDonald. As in McDonald’s business model, the look and service of outlets do not 
differ across any location [66]; the Khushi clinics were branded with uniform appearance and services across all 
intervention sites to facilitate greater acceptance and easy recognition by truckers. 
The Kavach intervention had three components: mid-media events; one-to-group discussions by trained peer 
educators, and one-to-one counseling and STI care at Khushi clinics by professionals and qualified medical 
doctors. Mid-media events included street plays, health games, film shows, truckers’ festival and the distribution 
of audio cassettes/compact discs. Films shows were organized to attract truckers and messages on the availabili-
ty of Khushi clinics were imparted during the movie. Truckers’ festivals were large-scale events conducted an-
nually to create an interest among brokers, transporters and truckers and about the program. Audio cassettes/ 
compact discs with catchy local songs interspersed with spoofs on popular film actors delivering HIV prevention 
messages and endorsing services at Khushi clinics were distributed to truckers to reinforce positive messages on 
HIV when they were on the move along the highways. At each intervention site, static and mobile Khushi clin-
ics were established at strategically chosen locations that were accessible to the truckers from that intervention 
site. These mobile clinics operated either at brokers’ premises or in a mobile van. Social marketing of condoms 
was promoted in partnership with condom marketing organizations by opening non-traditional outlets such as 
tea stalls, and installing condom vending machines at strategically chosen places at the intervention sites. More 
details of the Kavach intervention are available elsewhere [61] [65]. The project was handed over to the Nation-
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al AIDS Control Program in March 2012. 
Another large-scale intervention which included truckers as one of the targeted populations was implemented 
during 2002-2006 at 12 port cities in nine states of the country. The project was named as “Operation Ligh-
thouse” and it targeted adult men including truckers, port laborers, and fishermen at selected intervention sites
[67]. The heart of this program was the integrated behavior change communications which delivered focused 
messages around a single behavior change theme across all communication channels for three months at a time. 
The communication channels were interpersonal communication sessions (one-to-one and one-to-group by 
trained peer educators), street performances by trained professionals, group games and printed materials. The 
themes for integrated behavioral change communications were identified through research taking into considera-
tion the exposure, attitudes and behaviors of the targeted populations based on data which were collected each 
quarter. The intervention established 13 mobile or conveniently-located clinics to provide high-quality voluntary 
HIV/AIDS counselling and testing services. More information about the intervention could found elsewhere [67]
[68].
Besides the large-scale interventions, few attempts have been made to explore new approaches for HIV pre-
vention among truckers. An Information-Motivation-Behavioral (IMB) model-based HIV prevention program 
was implemented among truckers in 2003 in Chennai, Tamil Nadu [69]. The IMB model asserts that HIV pre-
vention information, motivation, and behavioral skills are the fundamental determinants of HIV preventive be-
havior [30]. HIV prevention information included facts about how HIV is transmitted and prevented, HIV pre-
vention heuristics, and implicit theories of HIV risk, which hold that one can detect and avoid HIV by assessing 
a partner’s dress, demeanour, and social associations. HIV prevention-motivation included motivation constructs 
drawn from the Theory of Reasoned Action [70] (e.g., attitudes towards performing specific HIV preventive acts,
perceptions of social support for performing HIV preventive acts, and behavioral intentions to engage in HIV 
preventive acts). The behavioral skills component of the model was composed of an individual’s objective abil-
ity and perceived self-efficacy for the performance of HIV-preventive behaviors [71]. The IMB intervention 
consisted of single session of five interactive activities with a group of truckers which took around four hours to 
complete. These activities were designed to address the specific information, motivation, and behavioral skills 
deficits that were identified in research previously conducted with truck drivers in India [30] [72]. A total of 9 
IMB workshops were implemented with 11 to 16 truckers in each workshop. It was concluded that the IMB in-
terventions had greater effects on condom use with marital partner than its effects on condom use with non-ma- 
rital partners. More details about the intervention are available elsewhere [69]. 
Another study conducted among truckers in Andhra Pradesh assessed the association between hygiene, sexual 
behavior and HIV infection. Participants were recruited into an integrated HIV and hygiene Information-Moti- 
vation (IM) program [73]. From 2005 to 2007, a once-a-week workplace intervention was established at a large 
cargo company’s truck depot in Hyderabad, Andhra Pradesh. The intervention incorporated information and 
motivation theory components from the IMB skills approach to HIV prevention to provide a uniquely integrative 
HIV and hygiene behavioral intervention. The information component of the intervention included an introduc-
tion to germ theory principles, setting the stage for hygiene and HIV transmission teaching. These were dis-
cussed within the infectious disease context of communicable disease prevention through sanitary practices. The 
motivation component of the intervention included individualized counselling on current HIV risk-taking beha-
viors, potential HIV preventive practices and exploring mechanisms to improve hygiene behaviors. Based on the 
results from the evaluation studies, it was concluded that while this modest intervention could improve the per-
sonal hygiene habits, like hand-washing, it could not alter HIV risk-taking behaviors. More details about the in-
tervention and evaluation are available [73]. More recently, efforts are being made to examine the acceptability 
of implementing circumcision and pre-exposure prophylaxis as another possible HIV prevention intervention 
among truckers in the country [74]. The initial results suggest that truckers exhibited low levels of initial com-
mitment towards pre-exposure prophylaxis and even lower for circumcision [74] [75]. 
4. Discussion
This study provides a systematic review of the studies conducted to describe sexual behavior and STI/HIV pre-
valence as well as efforts to prevent HIV among truckers in India during 1990-2011. This review indicates to-
wards increase in consistent condom use by truckers and decline in STI/ HIV prevalence among them over time 
in India. However, the HIV prevalence among truckers is still high at slightly above 2% which is approximately 
seven times higher than the HIV prevalence among general population (0.31%) in the country [76]. Despite sev-
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eral interventions among truckers, about one-fourth of them do not use condoms regularly with FSWs. This 
proportion reaches to about 60% when examined for consistent condom use by truckers with non-paid female 
partners. We also reviewed several interventions with varying strategies and approaches that have been imple-
mented to curb the epidemic among truckers in the country during past two decade. The HIV prevention pro-
grams among truckers have improved substantially over time, from initial strategies which were focused primar-
ily to raise awareness to recent interventions which offer a range of services including behavioral change com-
munications, STI/HIV counselling, and STI treatment.
Although, many studies have been conducted to understand the sexual behaviors of truckers, relatively fewer 
measured the STI/HIV prevalence among them. Considerable variations in the indicators of sexual risk beha-
viors and STI/HIV prevalence was noticed across studies conducted in different geographic regions of the coun-
try within a short interval of time. Although such variations indicate towards the geographic variability in the 
HIV epidemic among truckers, the comparison across studies is challenged due to differentials in study design, 
and methods of recruitment. For instance, the STI/HIV prevalence among studies which recruited participants 
from STI clinics [19] [29] [44] [45] was much higher than that observed among studies which recruited partici-
pants from elsewhere, perhaps because of higher likelihood of HIV infections among those who suffer from 
STIs. Nonetheless, despite such limitations, these were suggestive of truckers’ higher vulnerability towards HIV. 
Very few studies which relied on large samples confirmed the spatial variations in sexual behaviors and STI/ 
HIV prevalence among truckers in the country [16] [17] [36]. We also noticed that most of the studies included 
only the drivers and ignored their helpers despite the fact that the later have been found to have higher vulnera-
bilities towards HIV [23] [38] [39] [77]. Many studies which included both drivers and helpers provided aggre-
gate level figures and they did not present the findings separately for drivers and helpers [19] [29] [32] [36] [43].
Only few such studies presented selected indicators separately for both drivers and helpers [23] [31]. Since 
many truckers in India start their carriers as helpers during adolescence [33], the age-group when individuals 
have tendency to take greater risks than adults [78] and behaviors established during adolescence may continue 
in early adulthood [79]. Studies are needed to examine the effect of exposure to trucking industry during ado-
lescent on helpers’ sexual behaviors and risk of acquiring HIV. 
The HIV prevention programs among truckers in the country seem to have evolved based on the learning and 
evidences from earlier efforts from India and outside. For instance, the recommendations of health highway 
program [31] [57] [62] and other earlier small-scale interventions [52] [80] coupled with success of franchisee 
models in reproductive health programs in many parts of the world [81]-[83] led the Kavach program to adopt 
the business franchise model of McDonald [61]. With availability of more information about correlates of sexual 
behaviors, STI/HIV prevalence and service utilization, HIV prevention programs attempted to use the evidences 
for planning and implementation of the interventions [22] [61] [65] [67]. 
Although there is dearth of studies focusing on rigorous evaluation of large-scale HIV prevention interven-
tions among truckers in India, results from few such efforts are suggestive of success of different programs in-
cluding the national response to the HIV epidemic among truckers [76], Kavach intervention [17] and Operation 
Lighthouse program [68]. These studies attempted to evaluate the overall effect of HIV prevention programs on 
truckers’ safe sex practices and prevalence of STI/HIV among them. Studies are needed to examine the impact 
of different components of the HIV prevention programs to explore what worked and what did not work in the 
HIV prevention among truckers in India. With increased availability of data and development of sophisticated 
evaluation methodologies such as propensity score matching methods [84] [85], and mathematical modelling 
techniques [86], it seems possible to evaluate effects of different components of the HIV prevention programs. 
Such studies would help the future course of action for the HIV prevention programs among truckers in India 
and beyond. It is encouraging to observe that efforts to identify innovative approaches such as theory-based in-
tervention programs [69], personal hygiene [73], circumcision [74] [75] and pre-exposure prophylaxis [74] are 
being examined for their feasibilities to implement acceptability by the community and effectiveness. Such in-
terventions, if found effective, may act as either a new prevention interventions or as adjuncts to current beha-
vioral interventions which would strengthen the HIV prevention programs among truckers in the country.
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Abstract
Introduction: Research in India has extensively examined the factors associated with non-adherence to antiretroviral
therapy (ART) with limited focus on examining the relationship between adherence to ART regimen and survival status of
HIV infected patients. This study examines the effect of optimal adherence to ART on survival status of HIV infected patients
attending ART centers in Jharkhand, India.
Materials and Methods: Data from a cohort of 239 HIV infected individuals who were initiated ART in 2007 were compiled
from medical records retrospectively for 36 months. Socio-demographic characteristics, CD4 T cell count, presence of
opportunistic infections at the time of ART initiation and ART regimen intake and survival status was collected periodically.
Optimal adherence was assessed using pill count methods; patients who took ,95% of the specified regimens were
identified as non-adherent. Cox-proportional hazard model was used to determine the relative hazards of mortality.
Results: More than three-fourths of the patients were male, on an average 34 year old and median CD4 T cell count was 118
cells/cmm at the time of ART registration. About 57% of the patients registered for ART were found to be adherent to ART. A
total of 104 patients died in 358.5 patient-years of observation resulting in a mortality rate of 29 per 100 patient-years (95%
confidence interval (CI): 23.9–35.2) and median survival time of 6.5 months (CI: 2.7–10.9). The mortality rate was higher
among patients who were non-adherent to ART (64.5, CI: 50.5–82.4) than who were adherent (15.4, CI: 11.3–21.0). The risk of
mortality was fourfold higher among individuals who were non-adherent to ART than who were adherent (Adjusted hazard
ratio: 3.9, CI: 2.6–6.0).
Conclusion: Adherence to ART is associated with a higher chance of survival of HIV infected patients, ascertaining the need
for interventions to improve the ART adherence and early initiation of ART.
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Introduction
In the absence of a cure for HIV, the introduction of
antiretroviral therapy (ART) has been able to improve the survival
of HIV infected individuals [1–3] by delaying the progression to
AIDS [4,5]. However, the success of ART in extending the
survival period of an individual depends on whether the individual
adhere to the process of medication as per the prescribed
treatment regimen [5–8]. Empirical research suggests that globally
around 33% to 38% of HIV infected adults do not adhere to
treatment regimens of ART [9]. Non-adherence rates to ART
regimen in India varies quite considerably from 14%–86% [10–
15].
The ART program in India was launched in 2004 and free
services are being provided across 230 ART centers across the
country [10]. The eligibility criteria for ART entry are: world
health organization (WHO) clinical stage IV irrespective of CD4 T
cell count or CD4 T cell count ,200 cells/cmm or WHO clinical
stage III and CD4 T cell count 200–350 cells/cmm [10]. Patients
are given drugs for 30 days and asked to return to the health
center after 4 weeks for a follow up evaluation and to collect drugs
for the next 30 days. The generic fixed drug combination of
zidovudine (or) stavudine, lamivudine and nevirapine (or) efavir-
enz was provided as first-line ART regimen [10,16].
Extensive research has been undertaken in India to understand
the underlying factors associated with non-adherence to ART [7].
Few studies have also examined the effect of CD4 T cell count on
survival status of individuals who were on ART [10]. However,
there is a dearth of evidence-based research in India in
understanding the relationship between adherence to ART
regimen and survival status of HIV infected patients. This study
is based in the state of Jharkhand; located in the eastern part of
India and largely dominated by tribal population. The estimated
adult HIV prevalence was 0.13% (male: 0.16%, female: 0.10%) in
2009 [17] and about 7000 people are living with HIV. There are
six ART centers in the state catering to about 3000 HIV positive
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individual eligible for ART.[17]. Accessibility to health services is a
major challenge in the state due to poor transportation facility.
Moreover, the low literacy level and poor knowledge about HIV
and HIV services may make it difficult for HIV infected
individuals to access services in appropriate time [18]. A large
scale household survey suggested that only 17% and 25%
currently married women have heard about STIs and HIV,
respectively [18]. Moreover, empirical research in India have
reported conflicting trends in mortality rates; few studies reported
increasing mortality trends among HIV infected individuals while
another set of studies reported a decline in mortality rates over the
years [19–22]. This has prompted researchers and policy makers
to questions on contributions of ART on survival status of HIV
infected individuals [22]. This study, therefore, examines the
correlates of survival status of HIV infected individuals who were
on ART treatment, with special reference to optimal ART
adherence.
Materials and Methods
Data
Data were compiled retrospectively from existing medical
records at the ART center located in Ranchi, the capital city of
Jharkhand state in India. The ART intake and clinical diagnosis
history of each patient is stored in a clinical record form at the
ART centers for the purpose of program monitoring and follow-
up with patients. These records do not contain any personal
identifiers like name or address to ensure their confidentiality. The
number of patients registered at this ART center accounted for
more than 55% of the state’s total. At the time of ART
registration, each HIV infected individuals were given drugs for
two weeks. Those found adherent to drugs for those two weeks
were supplied with drugs for four weeks and asked to return to the
ART center again after four weeks for follow-up evaluation and
collection of drugs for next four weeks. Standardized tools were
used to record information on adherence status, CD4 T cell count,
opportunistic infections (OIs), adverse effects and laboratory
results at each visit. More details on the process of data gathering
can be found elsewhere [10]. Data collected using paper formats
were converted to an electronic format, entered using MS Excel
and later on converted to STATA for statistical analyses. All HIV
infected individuals who were 18 years or older and registered for
ART during the year 2007 and whose records were readily
available were considered for this study.
A total of 239 individuals were registered for ART during
January to December 2007 (Figure 1). After 36 months of follow-
up of this cohort, 104 deaths occurred to individuals, 24 lost to
follow-up and remaining 111 individuals remained on ART. An
individual who did not turn up at ART center for three
consecutive months were considered as lost to follow-up. Because
this was an observational study, a priori statistical power and
sample size calculations were not conducted.
Ethics statement
The Jharkhand state AIDS control society (JSACS) under the
guidance of National AIDS Control Organization (NACO) has
provided general oversight and approval for the collection and use
of routine program data for examining the factors associated with
survival status of ART patients. Patients are informed (as per the
guidelines of national ART program in India) at the time of
enrollment to ART centers that their medical history may be used
for program strengthening. Verbal consent was taken from each
patient at the time of enrollment who had agreed to use of their
medical history for research purpose. All the patients were
explained about the harms and benefits of being enrolled into
ART and also their schedule of visits to ART centers. The
counselor at the ART center recorded all these procedures. As the
data presented in the study are for the purpose of program
monitoring and program beneficiaries were informed about this
apriori; therefore, the study was determined to be exempted for
review from an institutional review board.
Measures
Adherence status. Adherence to ART was assessed using the
pill count approach. The unused pills were noted down for each
patient on their subsequent visit. The number of unused pills for
the entire period of follow-up was obtained by totaling the pills
unused in each month (cumulative unused pills). Similar to the
approach used for measurement of adherence in other studies
[16], we also defined percentage drug adherence as the total
number of follow-up months multiplied by 60 pills minus the
cumulative number of unused pills for the entire follow-up period
multiplied by 100. Patients suffering from concomitant tubercu-
losis (TB) were required to take additional pills and hence,
appropriate adjustment was done in pill count while deciding the
adherence status. We defined optimal adherence to ART if
percentage drug adherence was more than 95% (coded as 1); else
considered as non-adherent (coded as 0). Empirical research has
recognized 95% drug regimen intake as optimum level of
adherence required for antiretrovirals to work effectively against
the disease [23].
Survival status. For each patient, information on their
treatment status was recorded at the end of every month. The
options for treatment status included: ‘alive and on treatment’,
‘missed picking up drugs this month’, ‘stopped temporarily’, ‘lost
to follow-up’ (if patients missed visits for 3 months consecutively)
and ‘died’. These response options were grouped into three
categories: died, alive and on treatment and lost to follow-up
which includes options: missed picking up drugs this month,
stopped temporarily and lost to follow-up.
Socio-demographic and health-related covariates. At the
time of ART registration, information on age (grouped into two
categories: ,35 years, 35+years); sex (male, female); education (no
formal education, formal education), household income (,2000
INR, 2000+ INR (50 INR =1USD)); source of referral (self/
hospital, voluntary counseling and treatment center/Non-govern-
mental organization); CD4 T cell count (categorized as ,200
cells/cmm, 200+ cells/cmm) were collected. Information on
opportunistic infections during study period were also collected
and coded as a binary variable. All these variables were included
as covariates in the multivariate analyses.
Statistical analyses
Univariate, bivariate and multivariate analyses were performed.
The primary outcome of interest was survival status of individuals.
Survival time was measured as duration between the date of ART
initiation to the reported date of death for patients who died or the
Figure 1. Flow chart depicting status of HIV infected individ-
uals who were put on ART at the end of study period.
doi:10.1371/journal.pone.0066860.g001
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date of the last recorded visit for patients who were censored
(either alive till the end of the study period or lost to follow-up). For
the comparison of unadjusted survival rates, Kaplan-Meier
methods were used and patients were stratified by different
population sub-groups. We used the Wilcoxon log rank tests to
assess statistical differences between the groups. To visually present
the product limit estimates of the cumulative survival rate, Kaplan-
Meier curves were generated to show survival over the study
period of 36 months. Cox-proportional hazards regression models
were used to investigate factors associated with survival status and
results were presented in terms of hazard ratio with 95%
confidence interval. The proportional hazards assumption was
tested using Schoenfeld residuals. All the analyses were conducted
using STATA version 11.1.
Results
More than three-fourth (76%) of the study participants were
male, on an average 35 year old and two-third (67%) of them were
having formal education (Table 1). The median income of their
family was 2000 INR (approximately 50 INR =1 USD) per
month. Less than one-fifth (18%) had a CD4 T cell count of 200
cells/cmm or more at the time of ART initiation; with a median
CD4 T cell count of 118 cells/cmm. Median CD4 T cell count
values were higher among females (158 cells/cmm) as compared to
males (109 cells/cmm) when they initiated the treatment.
Furthermore, half of the patients had opportunistic infections at
the time ART initiation. Overall, only about 57% of the study
participants were found to be adherent to ART regimen; and
adherence was higher among patients with CD4 T cell count of
200+ cells/cmm as compared to those with lesser CD4 T cell
count (68% vs. 54%, P=0.083).
During the study period, a total of 104 patients died in 358.5
patient-years of observation, resulting in a mortality rate of 29 per
100 patient-years (95% CI: 23.9–35.2) (Table 2). The median
survival time was 6.5 months with 95% confidence interval of 2.7–
10.9 (Figure 1). The survival rate at the end of 6- and 12-month
was 54% and 36% respectively. The mortality rates were higher
among individuals who were non-adherent to the ART regimen
(64.5, 95% CI: 50.5–82.4) than who were adherent to the ART
regimen (15.4, 95% CI: 11.3–21.0). Higher mortality rate was also
noted among individuals who were 35+ years (39.0, 95% CI: 30.5–
49.8), males (34.4, 95% CI: 27.9–42.5) and those with baseline
CD4 T cell count of ,200 cells/cmm (34.3, 95% CI: 28.1–42.0)
than their respective counterparts. Furthermore, the Kaplan-
Meier survival curves suggest significantly lower median survival
time for these groups (Figures 2, 3, 4).
Higher survival rates were associated with young age, gender,
higher CD4 T cell count and optimum adherence to ART
regimen (Table 2). For example, the risk of mortality was fourfold
higher among individuals who were non-adherent to the ART
regimen than who were adherent to ART (Adjusted hazard ratio
(adjHR): 3.9, 95% CI: 2.6–6.0). Similarly, individuals with CD4 T
cell counts less than 200 cells/cmm were two times more likely to
experience hazard than those with higher CD4 T cell count
(adjHR: 2.3, 95% CI: 1.2–2.4).
Discussion
This study based on 239 HIV infected patients followed-up for
36 months documented a moderate level (57%) of adherence to
ART, and crude mortality rate of 29 per 100 patient-years which
is higher than the adult mortality rate in general population.
Furthermore, we found that the median survival time was around
six months and survival rate at the end of first year of study was
only 36% indicating that most of the deaths occurred during the
first year of the study. The higher mortality in the first six months
documented by this study corroborates the findings from several
other studies [2,10,24,25]. The higher mortality in the first six
months could be due to poor adherence to ART regimen
combined with other co-morbid infections and low CD4 T cell
count. Post-hoc analysis suggests that among individuals who died
in the first six months of the study, only 35% of them were
adherent to ART regimen and about 50% were suffering from an
opportunistic infection. In addition, the mean CD4 T cell count
among these patients was 138 cells/cmm. The adherence level
documented in this study was similar to the studies conducted in
south India by Venkatesh et al. [12] and Cauldbeck et al. [14];
however, comparatively lower than many other studies conducted
in India where rate of adherence ranged from 65%–86%
[10,11,13,15]. The difference in adherence level from other
studies can be attributed to the way adherence was measured in
those studies. For example, few of these studies used the self-report
approach to assess adherence whereas others used pill count
approach. The moderate level of adherence to ART is a cause of
concern as it directly affects the survival status of individuals. HIV
prevention program in India can adopt an approach such as in the
DOTS program to control TB to improve the rate of adherence
among individuals. Better counseling with follow-up by front
health workers to monitor pill intake can be step forward in this
direction.
The benefit of adherence to ART on prolonged survival of HIV
individual is well argued and documented in other developed and
developing countries [1,2,26,27]. Consistent with those studies, we
also noted a higher chance of survival among patients adherent to
ART than who were not adherent. Non-adherent patients had a
mortality of 65 deaths per 100 patient-years compared 15 deaths
per 100 patient-years among adherent patients. Empirical research
suggests that non-adherence to ART regimen can lead to
virologic, immunologic and clinical failure and increases the risk
of transmission of drug resistant virus [2,28]. Furthermore, lower
adherence to ART and higher mortality was observed among
individuals with CD4 T cell count ,200 cells/cmm at the time
ART registration than who had a higher cell count indicating
CD4 T cell count being associated with increased mortality
corroborating findings from other research studies
[2,10,24,26,29,30]. In addition, about 60% of patients who were
non-adherent and had low CD4 T cell count also suffered from
different opportunistic infections. This suggests that individuals
may be taking HIV test only after suffering from prolonged illness
which could have resulted in a delay in the start of ART regimen.
As per the guideline, the patients with low CD4 T cell count
should have started their treatment at much earlier date. Efforts
are required to ensure that individuals are presented to ART
centers without delay. Information related to facilities where HIV
testing is available should be spread in the local language. Also,
communication campaigns should be conducted at regular
intervals to increase awareness about HIV among general
population. Linkages between HIV testing centers and ART
centers should be established so that HIV infected patients can be
put on monitoring of CD4 T cell count without delay. Individuals
with frequent illness and sever weakness should be encouraged to
take HIV test. Moreover, stigma and discrimination against people
living with HIV is prevalent in India which could also have
resulted in the delay in treatment seeking. Therefore, community
awareness camps should be organized to reduce stigma and
discrimination associated with HIV. Engaging frontline health
workers to encourage suspected individuals to take HIV test can be
a better strategy. Additionally, future research should examine the
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Table 1. Profile of HIV infected individuals who were registered for ART in 2007, their median CD4 T cell count at the time of ART
registration and percent with .95% mean adherence level during the study period, Jharkhand, India.
Background characteristics Number % or Mean (SD)
Median CD4 T cell
count (cells/cmm) Optimal adherence* (%)
Age at ART registration (in years) P= 0.812
,35 117 49.0 121.0 57.3
35+ 122 51.0 115.5 55.7
Mean (SD) 34.5 (7.5)
Sex P= 0.328
Male 182 76.2 108.5 58.2
Female 57 23.8 158.0 50.9
Education P= 0.987
No formal education 78 32.6 142.5 56.4
Formal education 161 67.4 116.0 56.5
Household income (in INR) P= 0.663
,2000 98 41.0 123.5 58.2
2000+ 141 59.0 116.0 55.3
Source of referral P= 0.237
Government hospital/self 91 38.1 107.0 51.6
VCTC/NGO 148 61.9 120.5 59.5
Opportunistic infections P= 0.200
No 122 51.0 132.0 52.5
Yes 117 49.0 109.0 60.7
Distance to ART center P= 0.140
,150 KM 118 49.4 117.5 51.7
150+ KM 121 50.6 119.0 61.2
CD4 T cell count P= 0.083
,200 cells/cmm 195 81.6 53.9
200+ cells/cmm 44 18.4 68.2
Total 239 100.0 118.0 56.5
SD: Standard deviation
*.95% drug regimen taken
doi:10.1371/journal.pone.0066860.t001
Figure 2. Kaplan Meier survival estimates among HIV infected
individuals who were on ART (N=239).
doi:10.1371/journal.pone.0066860.g002
Figure 3. Kaplan Meier survival estimates among HIV infected
individuals who were on ART by adherence status (N=239).
doi:10.1371/journal.pone.0066860.g003
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reasons behind late initiation of ART in the study area so that
more concrete strategy can be formulated.
Post-hoc analysis also suggested that a considerable amount of
interaction between CD4 T cell count and adherence status.
Among individuals with CD4 T cell count ,200 cells/cmm, non-
adherence increased the mortality risk by 11 times; whereas for
those with cell count 200+ cells/cmm, non-adherence increases
the risk of mortality by 3 times. This indicates that the baseline
CD4 T cell count can influence the effect of adherence on survival
of HIV infected individuals. Therefore, initiating ART for
individuals as soon as they become eligible is important for
success of ART program. Moreover, efforts are required to ensure
that patients with low CD4 T cell count consume pills on a regular
basis and are provided with nutritional supplements.
This study also documented a higher number of deaths among
males as compared to among females. However, we did not
observe any differential in adherence status by gender of patients
which corroborates earlier research [14]. Increased mortality
among male patients on ART has been reported in other studies
also [31–33]. Empirical research has attributed the higher
mortality among males to higher rate of loss to follow-up or delay
in the initiation of ART at more advanced stages of AIDS among
Figure 4. Kaplan Meier survival estimates among HIV infected
individuals who were on ART by CD4 T cell count at the time of
initiation of ART (N=239).
doi:10.1371/journal.pone.0066860.g004
Table 2. Unadjusted all-cause mortality rates and adjusted relative hazards of all-cause mortality according to adherence
categories, baseline CD4 count and other variables assessed using Cox proportional hazard model (N = 239).
Background characteristics
Number of
deaths
Total patient
years
Death rate per 100-
patient years
Adjusted Hazard Ratio
(95% CI)
Age (in years)
,35 40 194.2 20.6 (15.1–28.1) Referent
35+ 64 164.3 39.0 (30.5–49.8) 1.6 (1.1–2.5)
Sex
Male 86 249.9 34.4 (27.9–42.5) 2.8 (1.6–4.9)
Female 18 108.6 16.6 (10.4–26.3) Referent
Education
No formal education 36 121.9 29.5 (21.3–40.9) Referent
Formal education 68 236.5 28.7 (22.7–36.5) 0.8 (0.5–1.2)
Household income (in INR)
,2000 36 158.4 22.7 (16.4–31.5) Referent
2000+ 68 200.1 34.0 (26.8–43.1) 1.5 (0.9–2.2)
Source of referral
Government hospital/self 34 138.8 24.5 (17.5–34.3) Referent
VCTC/NGO 70 219.6 31.9 (25.2–40.3) 1.2 (0.8–1.8)
CD4 T cell count
,200 cells/cmm 94 273.7 34.3 (28.1–42.0) 2.3 (1.2–4.4)
200+ cells/cmm 10 84.8 11.8 (6.3–21.9) Referent
Opportunistic infections
No 48 184.9 26.0 (19.6–34.4) Referent
Yes 56 173.6 32.3 (24.8–41.9) 1.0 (0.6–1.4)
Adherence status
,95% 64 99.2 64.5 (50.5–82.4) 3.9 (2.6–6.0)
.= 95% 40 259.3 15.4 (11.3–21.0) Referent
Distance to ART center
,150 KM 64 175.0 30.3 (23.1–39.6) Referent
150+ KM 40 183.5 27.8 (21.1–36.6) 1.2 (0.8–1.9)
Total 104 358.5 29.0 (23.9–35.2)
doi:10.1371/journal.pone.0066860.t002
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males as compared to females [31]. However, such differences
between male and female patients were minimal in this study.
Around 11% males and 7% females were lost to follow up.
Similary, average duration between initiation of ART after last
HIV test was111 days for males and 108 days for females. Though
the duration of initiation of ART from last HIV test was similar for
both gender, we noted that median CD4 T cell count was quite
lower among males compared to females at the time ART
registration. This could have resulted in a higher mortality among
males compared to females in the first six months being enrolled
into ART. This calls for gender specific approach for ART
services. Males should be made aware on symptoms of HIV
infection and places where facility for HIV test is available. Early
detection of infection may help males to enroll themselves into
ART program. Further, biological sex difference in the pharma-
cology and drug response to ART among males and females can
be another reason for higher deaths among males [31].
The findings of the present study should be examined in light of
certain limitations. The first limitation of this study was associated
with its study design. We used a retrospective cohort and hence we
could not take into account all the potential confounders such as
viral load, past history of ART treatment, and side effects during
medication that could have influenced the association between
adherence status and survival of individuals. Another limitation
was associated with the cause of death. We considered all cause
mortality in the analysis. There is a possibility that a few of the
deaths may have occurred due to causes not related to HIV/
AIDS. The third limitation was related to the measurement of
adherence status. We used the pill count approach to measure the
adherence which could have introduced some amount of bias on
the measurement of adherence to ART regimen. There is a
chance of both under and over-reporting in pill consumption by
the patients. However, due to random nature of error in the
measurement, we believe that the overall prevalence of adherence
status in the study population will remain same. A similar
approach to measure adherence has been used in other research
conducted in India and elsewhere [10,12,16]. Though there is no
‘‘gold standard’’ approach to measure adherence [34], researchers
have demonstrated that pill count approach provides very reliable
estimates of adherence [35,36]. Further, use of mean adherence
over the period a patient was on treatment could have introduced
some degree of measurement bias. Caution is also urged while
generalizing the findings to sub-national and national level.
Despite these study limitations, the study findings have
important policy implications for ART programs in India. ART
services in India are being provided freely to all HIV infected
person. The higher survival rate among ART adherent individuals
suggests that country’s ART program has been successful in
increasing longevity of HIV infected individuals. However, there
are concerns as more than two-fifths of HIV infected individuals
were non-adherent to ART. Efforts are required at the manage-
ment as well as at implementation level for constant and regular
follow-up with all patients. Further, there is a need to increase the
risk perception as well as to the knowledge about the benefits of
ART among these individuals which can increase the adherence
level. In addition, the program should expand the provision of
ART services to more remote areas to provide services to some of
the underserved population groups like women. Our study also
demonstrated higher non-adherence and mortality among indi-
viduals with low CD4 T cell counts. This argues for the need to
identify and treat eligible HIV infected individuals at an early
stage. In addition, late presentation to ART centers is one of main
reason for higher mortality in the first six months. Efforts are
required to ensure early diagnosis and enrollment into ART for
patients with very low CD4 T cell count. Moreover, sensitization
at community level is required to reduce stigma and discrimination
towards HIV positive individuals so that patients can access
treatment without any hesitation.
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Vulnerabilities of 
key populations III

Male and female 
sex workers

 X Violence reduction efforts must encourage women in 
sex work to report all forms of violence experienced 
and ensure service uptake from the program; at the 
same time, programs must increase peer support 
to reduce violence and improve violence disclosure 
through community collectivization efforts. This recom-
mendation, drawn from a study of female sex workers 
who experienced recent physical violence, documents 
that a considerable proportion (54%) do not disclose 
experiences of violence to the program (Mahapatra et 
al. 2014). 
 X Travasso et al. (2014) note that female sex workers 
with non-paying partners (husband, boyfriend) are 
more likely to be exposed to HIV prevention programs 
and utilize services than sex workers who do not have 
a non-paying partner; however, sex workers with non-paying partners are also highly vulnerable to 
HIV as they are street-based and use condoms inconsistently in partnerships with husbands and 
other non-paying partners. 
 X A study from southern India (Somanath et al. 2013) shows that female sex workers with non-com-
mercial partners are at high HIV risk as they are more likely than those with commercial partners to 
have experienced physical violence and forced sex, and engaged in anal sex. Importantly, sex work-
ers with non-regular non-commercial partners (boyfriend, pimps, police, goons) are more vulnerable 
to HIV than sex workers in regular partnerships (husband) as they are more likely to be HIV-positive, 
have sexually transmitted infections, use condoms inconsistently with occasional clients and report 
forced sex. 
 X Female sex workers who are mobile for work are at high HIV risk as they cannot successfully nego-
tiate condom use with clients, who may be unknown individuals. A study in the southern states of 
India shows that among mobile sex workers, less than one-fifth reported the ability to successfully 
convince an unwilling client to use a condom or to negotiate condom use in a new location; there-
fore, interventions must build mobile sex workers’ condom negotiation skills, particularly in new 
locations, and empower them to refuse unsafe sex with clients (Bharat et al. 2013).
 X HIV prevention programs for men who have sex with men (MSM) need to prioritize those who also 
engage in transactional sex (male sex workers) as they are at high risk of acquiring and transmitting 
HIV infection. This recommendation is substantiated by a study which shows that as compared to 
MSM, male sex workers have more sexual partners, higher rates of receptive anal sex and higher HIV 
prevalence (Narayanan et al. 2013).
Scaled-up targeted 
interventions are key to 
reducing concentrated HIV 
epidemics; importantly, 
community mobilization 
interventions can add value 
to achieving HIV prevention 
program outcomes and 
increase the likelihood of 
program sustainability.
Male and female  
sex workers
Research 
highlights
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Non-Disclosure of Violence among Female Sex Workers:
Evidence from a Large Scale Cross-Sectional Survey in
India
Bidhubhusan Mahapatra*, Madhusudana Battala, Akash Porwal, Niranjan Saggurti
HIV and AIDS Program, Population Council, New Delhi, Delhi, India
Abstract
Objective: One of the indicators critical to the success of violence reduction programmes among female sex workers (FSWs)
is the pattern of disclosure of violence. This study examines the rate of non-disclosure of violence among FSWs in India by
perpetrators of violence and programme exposure.
Methods: Data were drawn from a cross-sectional study conducted among FSWs in 2009 across four states of India: Andhra
Pradesh, Karnataka, Maharashtra and Tamil Nadu. The analytical sample included 1341 FSWs who experienced physical
violence in past six months. Multilevel logistic regression stratified by state was conducted to examine predictors of non-
disclosure.
Results: About 54% of FSWs did not disclose their experience of violence to anyone with considerable variations in the
pattern of disclosure across states. Another 36% of FSWs shared the experience with NGO worker/peer. Compared to
violence perpetrated by paying partners/stranger, that by non-paying partner were twice more likely to report non-
disclosure (53% vs. 68%, Adjusted Odds Ratio [AOR]: 1.8, 95% Confidence Interval [CI]: 1.3–2.4). Similarly, FSWs who were not
registered with an NGO/sex worker collective were 40% more likely to report non-disclosure of violence against those
registered (58% vs. 53%, AOR: 1.4, 95% CI: 1.1–1.9).
Conclusions: Non-disclosure of physical violence is quite high among FSWs which can be a barrier to the success of violence
reduction efforts. Immediate efforts are required to understand the reasons behind non-disclosure based on which
interventions can be developed. Community collectivisation and designing gender-based interventions with the
involvement of non-paying partners should be the way forward.
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Introduction
Female sex workers (FSWs) are recognized as the most
vulnerable population group to HIV infection.[1] Empirical
evidence suggests that they are at a greater risk of experiencing
violence, contracting sexually transmitted infections (STIs),
including HIV and stigmatisation.[2,3] Research reports suggest
violence against FSWs can increase their vulnerability to HIV risk
through several mechanisms.[4,5] Studies in India report that
about 10%–50% of FSWs experienced physical violence at the
time of the survey.[2,6–10] Paying partners, police, brokers,
madams and non-paying partners are found to be the main
perpetrators of violence whereas the perpetration from strangers
or fellow FSWs were less prevalent. Sex workers generally
considered violence as a part of their job and they lack proper
information about their rights.[1] Many FSWs do not disclose or
report their experience of violence because of fear of negative
repercussions and consequences of disclosure. Moreover, previous
research reports suggest that disclosure of violence is not an
individual decision of an FSW but depends on the enabling
societal contexts [11,12].
In India, up-scaled HIV prevention programmes have been
implemented since early 2000.[13,14] Beside the components of
STI prevention and treatment, these programmes also worked to
reduce violence among FSWs.[15] As part of this strategy, 24-hour
crisis response teams were established in each area comprising staff
from programme implementing non-governmental organisations
(NGOs), FSWs and human rights lawyers to sensitise perpetrators
of violence and address the incidence of violence as and when they
were reported by FSWs.[2,16] Programme monitoring data
suggest that these crisis response teams were able to address the
majority of violence cases within 24 hours of reporting.[16] Data
from multiple rounds of surveys also indicate that the incidence of
violence has reduced among FSWs over time.[2] However, studies
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have not assessed whether the rate of reporting of violence has
increased over time. One of these studies assumed that reporting
of violence cases improved after the establishment of crisis
response team, but they did not provide any scientific data to
validate this assumption. [16] More specifically, no studies have
attempted to understand the pattern of disclosure of violence
among FSWs, that is, which kind of violence is being reported and
which is not reported. This is critical because unless FSWs report
the experience of violence, it cannot be redressed through any
mechanism. Therefore, this study aims to study the rate of non-
disclosure of violence among FSWs in India by perpetrators of
violence and exposure to HIV prevention programmes.
Materials and Methods
Data
Data were drawn from the Integrated Behavioural and
Biological Assessment (IBBA), a cross-sectional survey conducted
among 10,618 FSWs during March–December 2009–10 across
four states (in 23 districts) of southern and western India: three
from southern India (Andhra Pradesh, Karnataka and Tamil
Nadu) and one from western India (Maharashtra). FSWs who
were 18 years or older had sold sex in cash/kind in the one month
prior to the survey were interviewed. This study is based on a sub-
sample of FSWs who reported experience of physical violence in
six months preceding the survey.
Respondents were selected using a two-stage probability based
sampling method. For selection of FSWs soliciting in public places
such as park, street corner, bus stand, time location cluster
sampling was used. However, for the selection of brothel and
home based FSWs, conventional cluster sampling was used. The
overall survey design including district selection, sample size
calculation and participant recruitment has been described in
detail elsewhere.[17] Face-to-face interviews were conducted by
trained field workers in the local language of the state, using a
structured questionnaire that included questions on socio-demo-
graphic characteristics, sexual behaviour, mobility, experience of
violence and programme exposure. Interviews were conducted in
private locations so that respondents’ confidentiality can be
ensured.
Ethics Statement
Statutory approval for conducting the IBBA and its protocols
was obtained from the Government of India’s health ministry
screening committee. A comprehensive consent process was
adopted: respondents were first informed in detail about all
aspects of the survey, following which written consent was
separately obtained for the behavioural and biological compo-
nents.
Measures
The key outcome measure in this study is non-disclosure of
violence among FSWs. Non-disclosure of violence was assessed
among FSWs who reported experience of physical violence in last
six months. A question was asked to individuals experiencing
violence on who did they tell about the experience before the
interview with response categories: did not tell anyone, fellow
FSW, friend/relative/family member who is not a sex worker, staff
from NGO. A response of ‘‘did not tell anyone’’ was considered as
non-disclosure of violence (coded as 1 for non-disclosure and 0 for
disclosure to someone). Disclosure to either fellow FSW and/or
staff from NGO was considered as disclosure to an NGO worker/
peer. HIV prevention programs in India recruit FSWs from a
locality (identified as peer educator) to provide HIV prevention
services (such as condom distribution, behaviour change commu-
nication and crisis response) in the same locality. Hence, while
responding to the question on individuals to whom FSWs disclosed
there violence, there is a high likelihood that FSWs would have
indicated peer educators as fellow FSWs rather than NGO worker.
Therefore, responses on Fellow FSWs were included in the
category of NGO worker/peer category. Disclosure to family
member/friend/relative who is not a sex worker was defined as
disclosure to friend/relative.
FSWs experiencing physical violence in the past six months
were also asked about the frequency of violence experienced
(recoded as once, 2–5 times and 6+ times) and perpetrators in
those cases (Response categories included: stranger, pimp,
madam/broker, fellow FSW, paying partner, non-paying regular
partner and police). Non-paying partners were individuals who
don’t pay any cash in exchange for sex from the sex workers and
these types of partners include husbands, boyfriends and lovers. In
this study, fellow FSW, pimp and madam/broker were combined
and represented as broker/fellow FSW in the analysis. Similarly,
paying partner and stranger was combined in the analysis. These
groups were done to ensure sufficient cell frequencies in each
category without distorting the nature of grouping. Exposure to
HIV prevention programmes was assessed by asking whether
FSWs were registered with NGOs implementing HIV prevention
programme in the district or a member of a sex worker collective
in the district.
Information on socio-demographic variables like age (continu-
ous), marital status (currently married, never married and formerly
married), education (no formal education, formal education),
sources of income (only from sex work and income from other
sources beside sex work), alcohol consumption in past one month
(categorised as no and yes), place of solicitation (grouped into
home based, brothel based and street based) and duration in sex
work (continuous) were assessed using single item questions. These
variables were used as covariates in the regression analyses while
examining the effect of degree and perpetrators of violence on
non-disclosure of violence.
Statistical Analyses
Univariate, bivariate and multivariate analyses were performed.
Univariate analysis was conducted to present profile of the FSWs
and disclosure rates of violence experience. Bivariate analysis was
used to present the prevalence of non-disclosure of violence by
programme exposure, degree of violence and perpetrators of
violence. The strength of association of these predictor variables
with outcome measure was measured using the Chi-square test.
Multilevel multiple logistic regression models were used to
examine predictors of non-disclosure of violence where individuals
were nested within survey districts. Results were presented in the
form of percentages (unadjusted), adjusted odds ratios (AOR) and
their corresponding 95% confidence interval (CI). Additionally,
intra-class correlation coefficients (ICC) and median odds ratio
(MOR) were presented to infer the district level variation. All
analyses were carried out using STATA version 12.1.
Methodological consideration. Table 1 indicates a consid-
erable overlap between perpetrators of violence. In such a
scenario, it is difficult to examine the effect of perpetrators of
violence on non-disclosure of violence in a multivariate analysis.
Therefore, respondents who reported more than one perpetrator
of violence irrespective of their disclosure status were excluded
from the analysis. Preliminary data analysis suggests that around
82% of the respondents reported only one perpetrator. This
resulted in an analytical sample of 1341 FSWs, though 1631 FSWs
had experienced violence in the past six months. Of the 290
Non-Disclosure of Violence among FSWs
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observations that were excluded, there were 191 cases with a
stranger/paying partner, 140 cases with police, 89 cases with
broker/FSWs and 78 cases with paying partner as perpetrators of
violence.
Results
The socio-demographic profile of FSWs who experienced
violence in the past six months has been presented in Table 2.
FSWs were, on average, 30 years old (standard deviation [SD]: 7
years) and practicing sex work for about six years (SD: 5 years).
More than three-fifths were having no formal education (61%),
and currently married (63%). About three-fifths of the FSWs were
soliciting clients at street based settings (57%) and had income only
from sex work (58%). About three-quarters (74%) were registered
with an NGO/sex worker collective. More than half (57%) of
FSWs experienced violence only once in the past six months and a
little more than one-third (37%) experienced violence 2–5 times in
the past six months. Paying partners/strangers were mentioned as
the main perpetrators of violence (54%) followed by non-paying
partners (21%), broker/fellow FSWs (14%) and police (12%).
Out of the 1341 FSWs who experienced violence in the past six
months, a little more than half (54%) did not disclose the incident
to anyone, around one-third (36%) disclosed to an individual
working with NGO worker/peer (Figure 1). The rate of non-
disclosure was higher among FSWs in Tamil Nadu (67%) followed
by Karnataka (54%), Maharashtra and Andhra Pradesh (52%).
The rate of disclosure to NGO worker/peer was lowest in Tamil
Nadu (27%) followed by Maharashtra (37%), Karnataka and
Andhra Pradesh (38%).
The findings of multilevel analysis have been presented in
Table 3. FSWs who experienced violence from non-paying
partners were more likely not to disclose the experience to anyone
as compared to those experienced violence at the hands of paying
partners/strangers (68% vs. 53%, AOR: 1.8, 95% CI: 1.3–2.4).
Similarly, non-disclosure is 67% more likely if the perpetrator is
paying partner/stranger as against broker/fellow FSW (53% vs.
41%, AOR: 0.6, 95% CI: 0.4–0.9). FSWs who were not registered
with NGO/sex worker collective were 40% more likely not to
disclose experience of violence as compared to those who are
registered (58% vs. 53%, AOR: 1.4, 95% CI: 1.1–1.9). Multilevel
model estimated that the proportion of the variance in non-
disclosure of violence between districts is about 7% (ICC: 0.072).
Moreover, if a sex worker who experienced violence moved to
another district with a higher probability of non-disclosure, the
median increase in their odds of non-disclosure would be 1.6-fold
(MOR: 1.6).
Discussion
Research reports in the last decade have demonstrated that
FSWs who experience violence are more likely to report
inconsistent condom use and inability to negotiate for condom
use with sexual partners. [1,2,18–20] Researchers have attributed
this to the experience of violence where FSWs would have chosen
their own physical security over safe sex practice.[18,21] In
addition, post-hoc analysis from this study suggests that HIV
prevalence among FSWs who experienced violence in past six
months is 17% (15% among those did not disclose versus 19%
among those who disclosed). Therefore, addressing violence
among sex workers is important to the success of HIV prevention
programmes. However, violence redresssal depends on the extent
of reporting of the violence incidence by FSWs. In India, violence
related issues, particularly association with FSWs’ HIV risk, have
been studied extensively with limited attention to the disclosure of
violence. This study is one of the first to examine rates of non-
disclosure of physical violence and its association with the degree
of violence, perpetrators of violence and programme exposure
among FSWs in India. The study found that more than half of the
FSWs who experienced violence did not disclose the incident to
anyone and only two-fifths share the experience with an NGO
worker or peer. Moreover, multilevel analysis indicated a
considerable amount inter-district variation in non-disclosure of
violence. Violence perpetrated by non-paying partners were more
likely to be undisclosed than violence perpetrated by paying
partners/strangers; more than two-thirds violence perpetrated by
non-paying partners only were not disclosed by FSWs it to anyone.
More importantly, the non-disclosure of violence was significantly
higher among FSWs who were not registered with an NGO/sex
worker collective than those registered indicating the contribution
of HIV prevention programmes working towards violence
reduction.
The study found one in every two FSWs who experienced
violence did not disclose the violence experience to anyone. One of
the reasons for such high rate of non-disclosure could be that
FSWs did not perceive the degree of violence too severe and
hence, may not have reported to anyone. Moreover, this can be
the reason that non-disclosure was not associated with the degree
of violence where even after repeated experience of violence,
FSWs did not report it. There can be two more reasons for high
rates of non-disclosure. First of these could be lack of enabling
environment or a support system to which FSWs can share the
experience. Second is related to awareness of sex workers about
their legal rights. Earlier research in India has shown that HIV
prevention programmes have made sincere efforts to improve both
enabling environment and awareness about their legal
rights.[2,16,22] However, the findings from this study highlight
some important questions which are relevant both to programme
Table 1. Perpetrators of violence by disclosure of violence among female sex workers who experienced physical violence in the
past six months, India, N = 1631.
Perpetrators of
violence
Disclosed experience of
violence to someone
(N=788)
Did not disclose experience of
violence to someone (N=843)
Paying partner/stranger 58.3 54.6
Police 20.3 16.3
Non-paying partner 17.9 25.2
Broker/FSW 25.4 12.8
doi:10.1371/journal.pone.0098321.t001
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implementers and researchers. To what extent FSWs are aware of
their legal rights? Even if they are aware, why disclosure is not
happening? Is it that still some of the violence is not considered as
violence by FSWs? In-depth research is required to find answers to
these questions. Study findings suggest that FSWs who were part
of an NGO/sex worker collective were more likely to disclose.
Evidence from previous research suggest that FSWs registered
with NGO/sex workers collectives are more aware about their
legal rights and different services are assessed by them with
support of NGOs or some other HIV programs.[23] However,
Table 2. Profile of female sex workers who experienced physical violence in the past six months, India, N = 1341.
Background characteristics % age or mean (SD)
$
(N=1341)
Age, mean (SD)
$ 30.5 (7.2)
No formal education 60.7
Currently married 63.0
Had income only from sex work 58.1
Duration in sex work, mean (SD)
$ 6.3 (5.5)
Consumed alcohol in past month 60.4
Place of solicitation
Home based 18.3
Brothel based 24.9
Street based 56.8
Registered with NGO/sex worker collective 73.8
State
Andhra Pradesh 41.1
Maharashtra 30.6
Tamil Nadu 14.8
Karnataka 13.7
Violence related characteristics
Frequency of experiencing violence
Once 56.5
2–5 times 37.1
6+ times 6.3
Perpetrator of violence
Paying partner/stranger 54.3
Police 11.7
Non-paying partner 20.5
Broker/FSW 13.5
$
SD: Standard Deviation.
doi:10.1371/journal.pone.0098321.t002
Figure 1. Rate of disclosure of experience of physical violence in six months prior to survey among female sex workers in India,
N=1341.
doi:10.1371/journal.pone.0098321.g001
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even a considerable proportion of FSWs who were part of the
NGO/sex worker collective suggests that more effort is required to
increase disclosure of violence experience. Disclosure of violence
has to be improved because without disclosure, violence-related
issues cannot be addressed and hence, vulnerability of FSWs
cannot be reduced.
The study demonstrated that non-disclosure of violence is
considerably higher if the perpetrator is a non-paying partner
compared to any other type of perpetrators. In addition, compared
to FSWs not registered with an NGO/sex worker collective, those
registered were more likely to disclose the experience of violence.
These two findings highlight the success of HIV prevention
programmes working towards reducing violence from clients,
police and brokers/pimps/brothel madams. HIV prevention
programmes in India have worked over the years to sensitize
different stakeholders on the violence issues. In addition, they have
provided legal assistance to FSWs to deal with violence from
clients/strangers or police.[16] This would have resulted in better
reporting of violence to NGOs; moreover, post-hoc analysis also
suggests that half of the violence perpetrated by paying partner/
stranger, police or broker/fellow FSW were reported to NGO
worker/peer.
The non-disclosure of violence perpetrated by non-paying
partner in this study can be compared with the intimate partner
violence faced by women in the general population. Data from a
large scale demographic health survey also indicated that around
21% currently married women experienced physical abuse from
their intimate partners in the last 12 months.[24] Interestingly, the
present study also suggests a similar proportion of FSWs who
experienced violence were perpetrated by non-paying partners.
Drawing evidence from the general population, the high rate of
non-disclosure of non-paying partner perpetrated violence can be
attributed to the prevalent male-dominance in Indian societies
where gender norms and attitudes support intimate partner
violence. A research report from India suggests that a large
proportion of women (96%) from general population believe that
intimate partner violence is acceptable in at least one circum-
stance.[24] As discussed earlier, the other reason for low level of
disclosure of violence can be lack of knowledge among individuals
on the existing legal rights and provisions in the judiciary system.
One can also argue that severity of violence perpetrated by non-
paying partners is lesser than violence perpetrated by other
partners and hence, the rate of disclosure is less when violence
perpetrated by the former. However, post-hoc of analysis of the
data suggests that the frequency of being physically abused
(considered as a proxy for severity of violence) was more when
perpetrator was non-paying partner than any other type of
perpetrator. In the past six months, 58% of FSWs reported being
beaten at least two times by non-paying partners against 40%
being beaten two times or more by other type of perpetrators.
Therefore, the severity of violence may not be an underlying factor
for not disclosing experience of violence among this group of sex
workers in India. A study conducted in five states of India also
noted that even though intimate partner violence was widespread,
only few women sought some sort of help from either from peer
support group or women’s group or local government.[25]
Therefore, there is a need to increase awareness among FSWs
to recognise physical abuse from non-paying partners as violence
and ability to show objection to any such violence. A study among
FSWs in India noted that those who came in contact of local
Table 3. Unadjusted rate of non-disclosure of violence and adjusted odd ratio with corresponding 95% confidence interval
predicting the odds of non-disclosure with their degree of violence, perpetrators of violence and programme exposure as
predictor variables in India (N = 1341).
Characteristics %ge (n/N) AOR (95% CI)1
Frequency of experiencing violence
Once 53.8 (408/758) Referent
2–5 times 54.0 (269/498) 1.0 (0.8–1.3)
6+ times 62.4 (53/85) 1.3 (0.8–2.2)
Perpetrator of violence
Paying partner/stranger 53.0 (386/728) Referent
Police 52.9 (83/157) 1.1 (0.7–1.6)
Non-paying partner 68.0 (187/275) 1.8 (1.3–2.4)
Broker/fellow FSW 40.9 (74/181) 0.6 (0.4–0.9)
Registered with NGO/sex worker collective
No 58.2 (205/352) 1.4 (1.1–1.9)
Yes 53.1 (525/989) Referent
State
Andhra Pradesh 51.6 (284/550) Referent
Maharashtra 52.2 (214/410) 0.9 (0.5–1.6)
Tamil Nadu 67.2 (133/198) 2.0 (1.1–3.7)
Karnataka 54.1 (99/183) 1.2 (0.6–2.2)
Intra-class correlation 0.072
Median Odds Ratio 1.62
1AOR: Adjusted Odds Ratio, CI: Confidence Interval.
Multilevel models were adjusted for age, education, marital status, source of income beside sex work, duration in sex work, place of solicitation, and alcohol
consumption.
doi:10.1371/journal.pone.0098321.t003
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NGOs got relief from experience of violence which is also
supported the findings of this study [23]. Though the incidence of
violence from clients or police has reduced and reporting has
improved over time due to the advocacy efforts of HIV prevention
programmes, a lot still needs to be done to improve the reporting
of non-paying partner violence.
The findings of the present study should be examined in light of
certain limitations. First, responses to violence victimization, non-
disclosure and about the perpetrators of violence are based on self-
reports and there may be under reporting. Second, the question on
the perpetrator of violence was a question with multiple responses
possible. However, in only 18% of the cases multiple perpetrators
were reported, and therefore there is no reason to believe the study
findings will not hold true if the excluded cases were included in
the analysis. Moreover, post-hoc analysis suggests that even after
including these 18% of cases as a separate category (as multiple
perpetrators), the results hold true. Third, the study did not collect
data on the severity and form of violence as well as on the reason
of violence and measures taken after the experience of violence.
Data on these aspects would have helped better to explain the
nature and context of violence experience. We recommend that
future research in this direction should collect data on these
aspects.
Despite these study limitations, the study findings have
important policy implications both at the micro and macro level
of HIV prevention programmes. At the micro level, advocacy
efforts till date have mainly focussed on sensitization of police and
other stakeholders of sex work and a very little on sexual partners.
However, we recommend that efforts should also be to involve
non-paying partners as well as clients of sex workers as part of
advocacy effort. Particularly for non-paying partners, interventions
focussed on gender equity measures may be implemented.
Moreover, sensitization on gender norms, particularly on patriar-
chal attitudes non-paying partners should be addressed in these
counselling sessions. Lack of social security, isolation from the
crisis response system and fear of retaliation may prevent FSWs
from disclosing experience of violence. Therefore, enabling
environment and peer support are two other important aspects
that can improve the disclosure. Therefore, effort to improve
enabling environment should continue. The other approach to
reduce violence and improve disclosure is bringing FSWs together
through community collectivization. Research from India has
already demonstrated that community collectivization improves
self-efficacy of FSWs which can in turn help them to raise their
voice against violence.[22,26–28] Moreover, a case study from
south India has demonstrated that collectivization of FSWs
improved their self-efficacy for crisis response and improved
enabling environment.[22] Efforts on counselling, and sensitiza-
tion on violence related issues should continue. Activities to
increase awareness on FSWs’ basic human rights should be
organised. In conclusion, disclosure of violence is critical to success
of violence reduction programmes among FSWs. Therefore,
immediate efforts are required to understand the reasons behind
non-disclosure based on which interventions can be developed.
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Background: In India, HIV prevention programs have focused on female sex workers’ (FSWs’) sexual practices vis-à-vis
commercial partners leading to important gains in HIV prevention. However, it has become apparent that further
progress is contingent on a better understanding of FSWs’ sexual risks in the context of their relationships with
non-paying partners. In this paper, we explored the association between FSWs’ non-paying partner status, including
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services, suggesting that this program was successful in reaching vulnerable groups. However, this subgroup was
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Background
Female sex workers (FSWs) are a key population at risk
for HIV infection in India, with a prevalence that is 20
times higher than the general population [1]. Beginning in
2003, large scale, targeted HIV prevention programs,
including the Avahan program funded by the Bill &
Melinda Gates Foundation, were implemented among
FSWs and other key populations in high prevalence states,
and resulted in significant increases in the uptake of HIV
prevention services and safer sexual behaviors, and reduc-
tions in the number of sexually transmitted infections
(STIs) [2,3]. According to an UNAIDS report, by the year
2010, India saw a drop of 56% in the incidence of new
HIV infections [4]. Despite these important gains in HIV
prevention, HIV prevalence continues to be relatively high
among FSWs in India at about 4.9% [1]. In some southern
states, up to 15% of FSWs are reported to be living with
HIV [5]. Further gains in prevention are likely to depend
on a more nuanced understanding of the factors contri-
buting to the persistence of high levels of risk among
FSWs.
To date, HIV prevention research and programs have
mainly focused on FSWs’ sexual practices vis-à-vis com-
mercial partners, and their practices within the context
of intimate relationships have been less consistently ad-
dressed. It is well known that women in India have limited
decision-making agency, especially in the economic and
sexual realms, in the context of their intimate relation-
ships [6-9]. A large body of evidence has highlighted the
ways in which entrenched gender inequalities compromise
women’s access to and use of critical reproductive and
sexual health resources [6,9-11]. Yet, relatively few studies
have explored FSWs’ sexual risks and their access to HIV
prevention services in context of their relationships with
non-paying partners [12-15]. Data from targeted interven-
tions in the high prevalence states of southern India from
1995 to 2008 indicate that FSWs’ consistent use of con-
doms with paying clients significantly increased from
58.6% to 83.7% (p < 0.001) [16], although condom use with
non-paying partners remained a low 10% [12]. However,
studies have also found that HIV and STI prevalence was
lower among married FSWs compared with widowed and
unmarried FSWs [17-19].
The available evidence suggests that several factors are
likely to shape FSWs’ HIV risks in the context of re-
lationships with non-paying or intimate partners. For
example, married FSWs are more likely to solicit clients
on the street or at non-brothel-based venues whereas
single FSWs are more likely to be brothel- or home-
based [17]. When street-based, women may not identify
themselves as sex workers, making it difficult to identify
and engage with them on HIV prevention and heighte-
ning their risk of HIV infection [18]. Of the 80% of
FSWs reporting indebtedness, debt has been found to be
more common among FSWs who have an intimate part-
ner; indebtedness is also associated with an increased
likelihood of experiencing violence and STI symptoms
[19]. Moreover, intimate partner violence (IPV) is widely
prevalent among FSWs, although prevalence estimates
vary due to differences in definition and reference pe-
riod. In one study in Chennai, nearly all (98%) surveyed
FSWs reported IPV [20] while about a third (35%) re-
ported IPV in another study in Goa [21]. FSWs who face
violence from clients or non-paying partners are less
likely to use condoms consistently even with clients or
utilize HIV prevention program services [22]. However,
there is limited literature on the influence of these fac-
tors on the uptake of HIV prevention services by FSWs
reporting a non-paying partner, including those with
whom they are cohabiting. The aim of this paper is to
explore the association between FSWs’ non-paying part-
ner status, including cohabitation, and their HIV risk be-
haviors, HIV prevention program exposure, participation
in groups/events and health care service utilization in
three states in India.
Methods
Data
Data for this study are drawn from the Integrated Beha-
vioral and Biological Assessment (IBBA), a cross-sectional
survey conducted in 2009–10 among 8,107 FSWs to ge-
nerate information on HIV risk practices, STI and HIV
prevalence, and program exposure in six states of India.
The surveys were conducted as part of the Avahan HIV
prevention program, which was launched in 2003 and im-
plemented over 5 years [23]. The program focused on key
populations including FSWs, their clients and men who
have sex with men, in the high HIV prevalence states in
India. The main components of the program were peer-
led outreach and education, condom promotion and dis-
tribution, clinical services for managing STIs, community
empowerment and structural interventions.
Cross sectional IBBA surveys were conducted to assess
the outcomes and impact of Avahan by tracking trends in
STI and HIV prevalence and risk practices and to project
future trends among key populations at risk in these
regions [24]. Round 1 was conducted between 2005 and
2007 and Round 2 between 2009 and 2010. In this paper
we analysed the IBBA Round 2 survey data conducted
among FSWs in three high priority states of central and
southern India- Maharashtra, Andhra Pradesh and Tamil
Nadu. While Maharashtra and Andhra Pradesh were re-
cognized as having high HIV prevalence (5% and higher),
Tamil Nadu has been a high priority states among the key
groups – FSWs, men who have sex with men, intravenous
drug users, migrants and truckers - by the HIV sentinel
survey of India in the year 2007 [25]. A probability sam-
pling method was adopted using conventional cluster
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sampling for brothel-based and home-based sex workers
and conventional time-location cluster sampling for street-
based FSWs. Sampling weights were used to account for
the differential recruitment of FSWs by typology with-
in districts, differential probabilities of selection across
districts and differential non response rates. Details on
program survey design, district selection, sample size cal-
culation, participant recruitment and evaluation design
have been described elsewhere [24,26].
Trained interviewers used a structured survey instru-
ment to gather information on socio-demographic cha-
racteristics, sex work history, partner status, duration of
relationship, marital and cohabitation status of non-
paying partners, condom use, program exposure, parti-
cipation in groups/events and service utilization. The
questionnaire was implemented in the local languages
and pre-tested for appropriateness and accuracy of the
translations.
Measures
Non-paying partner status
The key independent variable of interest in this study is
FSWs’ non-paying partner status. Non-paying partners
refer to partners who were involved in sexual relationships
with FSWs without paying cash for sex such as husband,
boyfriend or live-in partner. FSWs were first categorized
into two groups: FSWs who had non-paying partners and
FSWs who had no non-paying partners based on a ques-
tion regarding whether they had a non-paying regular
partner at the time of the survey. We further categorized
FSWs by their cohabitation status with their non-paying
partner. FSWs who had non-paying partners were classi-
fied into three groups: cohabiting with husband (“married-
living with husband”), cohabiting with a non-paying part-
ner other than husband (“unmarried-living with partner”,
“married-living with partner other than husband”, “di-
vorced/separated-living with partner”, “widowed-living
with partner”) and not cohabiting with husband/non-
paying partner (“unmarried-living alone”, “married-living
alone”, “divorced/separated-living alone”, “widowed-living
alone”). These three categories were developed to examine
the influence of cohabitation status on HIV risk behaviors
and HIV prevention services uptake as we believe that
the security, social acceptance and autonomy may differ
among the FSWs reporting these different partner types.
FSWs in these three categories were compared with FSWs
who did not have a non-paying partner in terms of the
outcomes of interest.
Outcome variables
The outcome variables in this study included indicators
on condom use, HIV prevention program exposure,
participation in groups/events and service utilization.
Inconsistent condom use was measured separately for
occasional clients (defined as the clients who came to the
FSW only once or a few times more but the FSW does
not remember their faces or do not know them), regular
clients (defined as the clients the FSWs recognize well,
who come to the FSW repeatedly and they know these
clients) and non-paying partners (husband, boyfriend or
live-in partner). Separate questions on frequency of con-
dom use (every time, most of the time, sometime and
never) with each type of partners were asked. FSWs who
reported using condoms every time were considered con-
sistent condom users (coded as 0) else considered as
inconsistent condom users (coded as 1). HIV prevention
program exposure was measured in terms of contact by a
peer educator in the one month prior to survey. FSWs’
participation in groups/events at the time of this survey
was assessed using three measures: membership in a self-
help group, membership in a sex worker collective, and
attendance at meetings organized by non-governmental
organizations (NGOs). Separate questions with dicho-
tomous response categories (yes, no) were asked for these
three measures on participation in groups/events. Service
utilization was measured in terms of whether FSWs had
made at least two visits to an STI clinic in the six months
prior to survey. Responses on the measures of program
exposure, participation in groups/events and service
utilization were re-coded to make them suitable for
analysis (no = 0, yes = 1).
Vulnerability index
A summary measure of vulnerability was created to un-
derstand the degree of vulnerability associated with FSWs’
cohabitation status. Empirical research suggests that soli-
citing in street based setting, experiencing violence and
being in financial debt make FSWs vulnerable to HIV risk
[18,19,22]. Therefore, these three factors were considered
to create the summary measure of vulnerability. Separate
questions were asked for each of these three variables.
FSWs who reported their main place of solicitation as
either street, railway station, cinema hall, park or any
other public places were considered as soliciting in street
based settings (coded as 1) else soliciting in non-street
based settings (coded as 0). Questions with dichotomized
response categories (no, yes) on any experience of vio-
lence in the previous six months and being in financial
debt at the time of the survey were asked. These three
items were added to create the vulnerability index with a
maximum score of 3 and minimum score of 0.
Socio-demographic and sex work characteristics
The following socio-demographic and sex work related
variables were included in the analyses as potential con-
founders: age (continuous), education (no formal educa-
tion, have formal education), income other than sex work
(no, yes), financial debt (no, yes), residential status (localite,
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non-localite), place of solicitation (home-based, brothel-
based and street based), age at sex work debut (conti-
nuous), and client volume in a week (<10, 10+), alcohol
consumption in past one month (no, yes), experience of
physical violence in past six months (no, yes).
Statistical analyses
First, we compared the profile of FSWs by partner status,
and differences were tested using z-test and t-test as ap-
propriate. Multiple logistic regression models were fitted
to examine the association between partner status and the
outcome variables (HIV risk practices, program exposure,
participation in groups/events and service utilization).
Multiple logistic regression models were adjusted for age,
education, income other than sex work, financial debt,
place of solicitation, residential status, alcohol consump-
tion, experience of violence, age at sex work debut and
client volume. Global weights were calculated for the
study sample using mapping data collected prior to the
survey to estimate the size of the FSW population and
district-specific sampling weights. The global weight was a
proportion of sampled FSWs for each district against the
total number of FSWs in all 3 states. Details of the weigh-
ting methodology have been described elsewhere [26]. Ad-
justed odds ratios (adjusted OR) and their corresponding
95% confidence intervals (CI) were calculated. Statistical
analyses were performed using STATA version 12.1.
Ethics statement
Approvals were obtained from the Health Ministry
Screening Committee, Government of India to conduct
the survey. The research ethics committees of the Indian
Council for Medical Research and FHI 360 approved the
survey protocols. Independent community advisory boards
and community monitoring boards were formed in each
of the sampled districts to provide inputs on the local con-
text, address issues arising during the course of the survey,
and strengthen human subjects’ protections. Verbal in-
formed consent was obtained from eligible individuals
prior to data collection.
Results
FSW characteristics
The profile of FSWs by their non-paying partner status
has been presented in Table 1. The mean age of the FSWs
was approximately 32 years (±7.3 years). Statistically sig-
nificant differences were observed in the socio-demo-
graphic and other characteristics of FSWs who have a
non-paying partner compared to those who did not report
a non-paying partner (Table 1). Compared to the propor-
tion of FSWs who did not have a non-paying partner,
lesser proportion of FSWs having a non-paying partner
had no formal education (56% vs. 52%, p = 0.001), lesser
proportion had no sources of income other than sex work
(57% vs. 38%, p < 0.001), and greater proportion had finan-
cial debt (64% vs. 76%, p < 0.001). Place of solicitation dif-
fered between these two groups, with higher percentage of
FSWs who had a non-paying partner reported soliciting in
street-based settings than their counterparts (75% vs. 68%,
p < 0.001).
More than two-thirds (71%) reported having a non-
paying partner at the time of the interview. Among the
5,235 FSWs reporting a non-paying partner, over two-
thirds (72%) noted that the partner was a cohabiting
husband; one-fifth (20%) identified a cohabiting partner
whom they were not married to and a few (7%) men-
tioned having a non-cohabiting non-paying partner. The
median duration of relationship with non-paying part-
ners was 11 years.
Association between non-paying partner status and HIV
prevention resources
Partner status was significantly associated with program
exposure, participation in groups/events and service uti-
lization (Table 2). FSWs having a non-cohabiting non-
paying partner had the highest odds of program exposure,
attending meetings organized by an NGO, being a part of
self-help groups, and visiting an STI clinic at least twice in
the last six months compared to those having no non-
paying partners. They were followed by FSWs reporting a
cohabiting non-paying partner; and then FSWs reporting
a cohabiting husband when compared with FSWs report-
ing no non-paying partner. Nearly nine in ten (87%) FSWs
who had non-paying partners reported inconsistent con-
dom use with them. Among those who had non-paying
partners, inconsistent condom use was highest with their
cohabiting husband (97%), followed by cohabiting non-
paying partner (67.4) and lastly with a non-cohabiting,
non-paying partner (58.4%). No statistically significant
differences were observed in the odds of using condoms
with regular clients, except among FSWs reporting a non-
cohabiting non-paying partner: the latter group was more
likely to use condoms with regular clients than those with
no non-paying partner (adjusted OR: 1.4, 95% CI: 1.0-1.8).
Vulnerability index
FSWs who have a non-paying partner had higher vul-
nerability score compared to those who did not report a
non-paying partner (1.7 ± 0.7 vs. 1.5 ± 0.8, p < 0.001)
(Figure 1). FSWs reporting a non-cohabiting non-paying
partner scored the highest on the vulnerability index
(1.8 ± 0.7) followed by FSWs reporting a cohabiting hus-
band (1.7 ± 0.7) and those reporting a cohabiting non-
paying partner (1.7 ± 0.8).
Discussion
In this study we explored the association between FSWs’
non-paying partner status and their HIV risk behaviors,
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HIV prevention program exposure, participation in groups/
events and health care service utilization in three high
priority states in India. We observed no differences in the
HIV risk behaviors between FSWs reporting a non-paying
partner and those with no non-paying partners. However,
FSWs with a non-paying partner were more likely to be
exposed to HIV prevention program services, participate
in groups/events and utilize services compared to those
reporting no non-paying partner, despite having higher
vulnerability scores. Our analysis shows that there is a
strong association between the vulnerability of FSWs and
their HIV prevention services uptake indicating that the
HIV prevention program was successful in reaching the
most vulnerable section of this key population at risk.
Recent research has indicated that even though FSWs
with non-paying partners had higher vulnerability, the
HIV prevalence among them is 11% as compared to 18%
among those with no non-paying partner [27]. This re-
flects the reach of HIV prevention programs to FSWs with
non-paying partner, which is further supported by findings
of our study. Our analysis shows that FSWs having a non-
cohabiting non-paying partner were most likely to avail
HIV prevention services, followed by FSWs reporting
a cohabiting non-paying partner and then by those
reporting a cohabiting husband. One of the reasons for
higher service utilization among FSWs with non-paying
partners could be that they may be less mobile as com-
pared to those with non-paying partners. Lesser mobility
of FSWs could make them more accessible to HIV pre-
vention programs. However, more research is required
to understand the motivation behind FSWs having non-
paying partners accessing prevention services. Further
investigation of reasons underlying this observation as to
what factors contribute to the higher uptake of HIV pre-
vention services despite being more vulnerable – such as
differences in perceptions of HIV/STI risk and motivation
to stay healthy – should be explored using qualitative
research.
While FSWs in non-paying partner relationships avail
HIV prevention program services, inconsistent condom
use with these partners is almost universal. Besides the
risk of HIV infection associated with inconsistent condom
use, it could also result in unwanted pregnancies and
abortions [28,29]. Data on factors that can help explicate
the observed associations such as reasons for condom
non-use with non-paying partners as well as the family
planning and abortion experiences of FSWs availing HIV
prevention services, which would have been useful to
Table 1 Profile of female sex workers according to their status of having non-paying sexual partners in India
Background characteristics Number
of FSWs
Have non-paying
partner (N = 5235)
Have no non-paying
partner (N = 2874)
Total
(N = 8107)
P-value
% or mean (SD) % or mean (SD) % or mean (SD)
Age (in years), Mean (SD) 8,107 31.6 (7.0) 31.8 (8.1) 31.7 (7.3) 0.194
Had no formal education 4,898 52.2 56.2 53.4 0.001
Had no income other than sex work 4,573 38.3 57.3 43.8 <0.001
Had financial debt 5,271 75.6 64.3 72.3 <0.001
Localite* to the city/village of interview 5,903 72.6 73.5 72.8 0.378
Place of solicitation
Home 1,259 14.8 14.8 14.8 1.000
Brothel/Lodge/Dhaba 1,851 10.3 17.7 12.5 <0.001
Street 4,997 74.9 67.5 72.7 <0.001
Cohabitation status 71.0
Cohabiting husband 3,792 72.4
Cohabiting non-paying partner 1,066 20.4
Non-cohabiting non-paying partner 377 7.2
Median duration of relationship (in years) 5,235 11
Age at sex work debut, Mean (SD) 8,107 25.9 (6.0) 25.5 (6.7) 25.8 (6.2) 0.010
Had sex with 10+ clients in a week 3,458 36.5 36.1 36.4 0.734
Consumed alcohol in past one month 3,563 39.0 41.8 39.8 0.020
Experienced physical violence in past six months 1318 17.3 16.6 17.1 0.448
Vulnerability index1, Mean (SD) 8107 1.7 (0.7) 1.5 (0.8) 1.6 (0.8) <0.001
SD: Standard deviation.
1FSWs who were soliciting at street based sites, had financial debt and experienced physical violence were considered to be vulnerable [See Methods].
*Localite has been defined in the context of place of residence of FSWs. If the place of residence (city/town/village) and place of interview (city/town/village) is
same, then individual was considered localite; otherwise non-localite.
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explore the sexual and reproductive health concerns of
FSWs, were not available in our dataset. A study in central
India revealed a 70% likelihood of the unwanted and unin-
tended pregnancies among HIV positive women [28] while
a survey conducted among FSWs in Goa, India revealed
that while 45% of FSWs did not use any method of contra-
ception, 26% had experienced an abortion [29]. The study
also indicated that exposure to HIV prevention programs
was not significantly associated with contraceptive use [29].
A possible explanation for the lack of condom use is
that FSWs lack condom negotiation skills with non-
paying partners. Research from south India found that
FSWs whose non-paying partners were aware of their sex
work practices were more likely to use condoms consis-
tently [30]. Also consistency of condom use was reduced
by 18% per year of increase in the duration of the non-
paying partner relationship [30]. A study conducted among
sex workers and their non-paying partners in Vietnam
pointed out that couples who were comfortable in speaking
to each other about HIV risk were also more likely to
report more consistent condom use within such relation-
ships, hence emphasizing the need to strengthen com-
munication skills among FSWs in non-paying partner
relationships [31].
Community mobilization efforts in India have shown
some promise in influencing FSWs’ risks in the context of
intimate relationships. For example, the Frontiers Preven-
tion Program conducted in Andhra Pradesh found that
after four years of intense community mobilization ac-
companied by access to HIV prevention services, FSWs
were more likely to use condoms with regular partners
[32]. In contrast, in Karnataka a state-wide survey among
a stratified sample of 1,512 FSWs found that women who
are part of a sex-worker collective were more likely to
report condom use with paying clients but were no more
likely to use condoms with non-commercial sexual part-
ners as compared to those who were not a part of a
collective [33].
Future HIV prevention interventions in India should
focus on addressing relationship factors such as risk
communication and condom negotiation. For example, in
South Africa, a randomized community trial of a gender-
focused intervention (the Women’s Health CoOp) with
FSWs increased their condom negotiation skills which in
turn significantly increased condom use with their pri-
mary sexual partners at 6-month follow-up (52% vs.
37%, p < 0.05) [34]. Related outcomes included improved
communication with the main partner about HIV risk,
improved self-efficacy and sexual assertiveness and de-
creased number of experiences of sexual coercion [34].
Our analysis confirms literature on the vulnerability of
FSWs reporting a non-paying partner [18,19]. FSWs
reporting a non-cohabiting non-paying partner had the
highest vulnerability scores followed by FSWs reporting a
cohabiting non-paying partner and a cohabiting husband.
Scores were lowest among FSWs having no non-paying
partner. Research among FSWs in southern India has
found that being in a relationship can exacerbate their
indebtedness as they have limited control over financial
resources in the context of intimate relationships [19].
Furthermore, FSWs reporting a non-paying partner were
more likely to be street-based. Street-based FSWs have
been found to be at a significantly higher risk of HIV
infection as compared to brothel-based workers because
they tend to operate independently and have less access to
institutional and social support [18]. The fact that three-
fourths of FSWs with a non-paying partner reported being
in debt and that a majority of them are engaged in street-
based sex work and were older in age (data not shown)
points to the need for interventions that address their
financial and sex work-related risks. Interestingly, unlike
previous studies, we found no significant differences in
experience of violence by FSWs’ partner status. Further
investigation into FSWs’ perceptions and understanding
of violence may shed light on this finding.
The limitations of this study should be noted in inter-
preting the findings. First, data were self-reported by par-
ticipants and hence subject to recall and social desirability
biases. Second, being cross-sectional data we cannot
establish causal relationships between partner status and
1.5 (0.8)
1.7 (0.7) 1.7 (0.8)
1.8 (0.7)
Have no non-
paying partner
(N=2874)
Cohabiting
husband (N=3792)
Cohabiting non-
paying partner
(N=1066)
Have non-
cohabiting non-
paying partner
(N=377)
Figure 1 Mean vulnerability score among female sex workers. Values in parenthesis are standard deviations.
Travasso et al. BMC Public Health 2014, 14:248 Page 7 of 9
http://www.biomedcentral.com/1471-2458/14/248
Article 19  •  195
HIV prevention services uptake, highlighting the need for
longitudinal studies. Third, the vulnerability score was cre-
ated based on only three measures of vulnerability. There
are many vulnerability factors among FSWs which could
have been incorporated in creating the vulnerability index.
However, due to unavailability of additional information
in the data set, we were limited with the choice of selec-
tion of variable to create the index. The question on debt
does not measure extent of indebtedness and the question
on violence is subjective. Unfortunately, we are limited by
the questions that were posed in the Integrated Beha-
vioural and Biological Assessment (IBBA) survey. Further-
more, experience of violence is typically measured using
questions such as in the IBBA and is a limitation of all
research on women’s experience of violence. Further re-
search, including qualitative investigations, to consider the
nuances of these issues in assessing FSWs vulnerability
and its relationship with outcomes are warranted. Despite
these limitations, our analyses show a strong association
between vulnerability of FSWs and HIV prevention ser-
vice uptake indicating that the program was able to reach
out to the most vulnerable FSWs.
The fourth phase of national AIDS control program in
India has been launched with the vision that by the year
2020 there will be a significant reduction in new HIV in-
fections building on the already successful targeted inter-
ventions [35]. With declining incidence rates of new
HIV infections in India and inconsistent condom use with
non-paying partners among FSWs being almost universal,
the next generation of HIV prevention interventions
among FSWs should emphasize the need for universal
condom use in efforts to achieve zero new infections
in India. Our findings suggest that strengthening the
currently existing HIV prevention efforts should include
components focused on enhancing FSWs’ HIV risk com-
munication and condom negotiation in the context of
non-paying or intimate relationships. The study findings
demonstrate that HIV prevention programs have been
able to reach the most vulnerable group which has
resulted in a lower HIV prevalence among them, these
efforts should continue. One the other hand, HIV preven-
tion programs have not been able to reach the FSWs with
no non-paying partner to a great extent. Therefore, HIV
prevention programs in India need to put more effort in
reaching out and providing services to FSWs with no
non-paying partners.
Conclusion
Our study findings indicate that the HIV prevention
program in India was successful in reaching the most
vulnerable section of this key population at risk. However,
despite significant uptake of large scale HIV prevention
program services, a majority of FSWs did not use con-
doms with non-paying partners. FSWs having non-paying
partners remain a vulnerable key population at risk of
HIV infection. Our findings suggest that the next gene-
ration of HIV prevention interventions in India should
focus on addressing relationship factors such as risk com-
munication and condom negotiation as well as specific
vulnerabilities such as indebtedness and street based
solicitation among women in sex work.
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This paper examines the association between female sex workers’ (FSWs) noncommercial partnerships with risk of HIV in Andhra
Pradesh, India. Data were drawn from a cross-sectional behavioral and biological survey conducted in 2009 among 3225 FSWs
from Andhra Pradesh. Participants were asked about their sexual partnerships, condom use, and vulnerability factors and tested
for HIV and sexually transmitted infections. The key independent variables considered were presence of a noncommercial sexual
partner (no, yes) and the nature of such partnerships (regular, nonregular). FSWswho reported husband as noncommercial partner
were considered to have a regular partner, while the rest were defined as having nonregular partners. Adjusted odds ratios (OR)
and 95% confidence intervals (CI) were estimated to measure the associations between variables of interest. Almost three-fourths
(74.8%) of FSWs reported having noncommercial partners (regular: 55.6%; nonregular: 19.3%). FSWs in nonregular partnerships
weremore likely to beHIV positive (13.1% versus 10.9%, adjustedOR: 1.4, 95%CI: 1.1–1.8), have syphilis (10.3% versus 4.2%, adjusted
OR: 2.3, 95%CI: 1.6–3.3), use condoms inconsistently with occasional clients (21.0% versus 16.5%, adjustedOR: 1.5, 95%CI: 1.2–1.9),
and report forced sex (25.1% versus 14.1%, adjusted OR: 1.9, 95% CI: 1.5–2.4) as compared to those in regular partnerships. HIV
prevention programs need to emphasize safe sex behaviors, particularly among FSWs who have nonregular partners.
1. Introduction
Currently, there are about 2.4 million people living with HIV
in India [1]. The HIV epidemic in the country is predom-
inantly heterosexual and is assumed to be fuelled mainly
through unprotected sex with female sex workers (FSWs) [2].
Although the country has witnessed a declining trend in the
adultHIVprevalence rate, theHIVprevalence is substantially
high among most at risk groups such as FSWs [1]. Indeed,
HIV prevalence among FSWs in the country is about 15 times
higher than in the low-risk general population [3, 4]. Hence,
HIV prevention programs in India continue to focus on the
prevention of new HIV infections among FSWs and their
sexual partners by promoting consistent condom use and
treatment of sexually transmitted infections (STIs) in these
groups [5].
While programmatic efforts across the country are be-
lieved to have resulted in higher levels of consistent condom
use among FSWs with commercial sex partners [6–8], the
consistent condomuse practice remains at amuch lower level
with noncommercial partners such as husbands, boyfriends,
pimps, and the police [9–11]. Due to low condom use, non-
commercial partners have increasingly been recognized as a
bridge group for targeted HIV prevention programs in India
[9]; however, the effectiveness of interventions in increasing
consistent condomuse amongnoncommercial partners is not
clear [9, 10, 12, 13].
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The role of noncommercial partnerships in determining
FSWs’ vulnerability to HIV may be more complex and
multidimensional than merely low condom use within such
partnerships. For example, in a recent study, FSWs in south-
ern India attributed their initiation of sexwork andpractice of
high-risk behaviors (e.g., anal sex, inconsistent condomuse in
commercial sex) to increase financial debt being burdened by
their noncommercial partners [14]. At the same time, many
FSWs associated the departure of or abandonment by their
husband to their economic hardship and subsequently to
their initiation of sex work and practice of high risk behaviors
[14]. Noncommercial sexual partners such as husbands,
boyfriends, the police, and pimps were reported to act as
protectors, as well as perpetrators of violence against FSWs
in India [15, 16].
Studies have also shown that spousal sex has a positive
effect on condom use in commercial sex among other high-
risk population groups such as truckers. It has been noticed
that married truckers were more likely to use condoms with
nonmarital nonregular partners than their unmarried coun-
terparts, possibly to protect themselves and their spouse from
infection [17, 18]. Moreover, noncommercial relationships,
especially with the husband, may have a positive effect on
FSWs’ sexual behavior, as they may result in less dependency
on sex work (and hence less exposure to HIV and STI
risk), safe sexual practices in commercial sex (e.g., consistent
condom use), and psychosocial and physical protection from
exogenous factors such as psychological harassment and
physical and sexual violence. Thus, although many studies
globally have documented the role of noncommercial part-
nerships in increasing FSWs’ vulnerability to HIV mainly
due to the low level of condom use within such relationships
[9, 19–23], the differential effect of having husband or non-
husband as noncommercial partners received less attention in
the literature, particularly in India. In this context, this study
aims to examine the association between FSWs’ noncommer-
cial partnerships and their vulnerability to HIV in Andhra
Pradesh, a southern state in India, with the highest burden of
HIV in the country [1].
2. Materials and Methods
2.1. Data. Weuseddata froma cross-sectional behavioral and
biological survey among FSWs in eight districts of Andhra
Pradesh.The survey districts were purposively selected based
on the size of the FSWs population and sociocultural regions
and included Chittoor, East Godavari, Guntur, Hyderabad,
Karimnagar, Prakasam, Visakhapatnam, and Warangal dis-
tricts. FSWs were defined as any female, 18 years or older
who had sold sex in exchange for cash at least once in the
one month preceding the survey. The target sample size per
districtwas fixed at 400 completed interviews.Data collection
was done between March and October 2009.
A probability sampling method was used for selection of
survey participants. Two sampling approaches were adopted
following a comprehensive sampling frame development
exercise spanning the entire district: (1) conventional cluster
sampling was used for FSW practicing sex work at home,
and in brothels, lodges, and dabhas (roadside eating estab-
lishments), where the population of FSWs was relatively
stable; (2) conventional time-location cluster (TLC) sampling
(dividing a site into several TLC and selecting the required
number of TLCs randomly) was used for street-based FSWs.
The survey collected behavioral information and biologi-
cal specimens to test for STIs including HIV. Behavioral data,
including information on demographics, sex work, sexual
partners, and condom use, were collected through face-to-
face interviews, using a pretested, precoded questionnaire
translated into the local language, Telugu. Blood sampleswere
collected forHIV and syphilis tests. Antecubital venipuncture
blood sample (5mL) was collected in a vacutainer, clotted
for separation of serum, and stored at 2–8∘C. A 30mL urine
sample was collected, from which 2mL was stored in a urine
specimen transport tube as per the protocol of M/s Gen-
Probe Aptima Combo 2 Assay (Gen-Probe Incorporated,
USA). Sera were tested for both HIV-1 and HIV-2 by
Microlisa HIV kit (J. Mitra and Co. Pvt. Ltd, India, and
GENEDIA HIV 1/2 ELISA 3.0 Kit, Gencross Life Science
Corporation, Korea). Syphilis reactive serology was per-
formed by Rapid Plasma Reagin Test Kit (Span Diagnostics
Ltd, India) and was confirmed by Treponema Pallidum
Hemagglutination Assay (TPHA) using Syphagen TPHAKit.
All cases with RPR reactive serology of any titre with TPHA
positivity were considered positive. To diagnose Neisseria
gonorrhoeae and Chlamydia trachomatis, urine samples were
tested using Transcription-Mediated Amplification Assay
and Dual Kinetic Assay (Gen-Probe Incorporated, USA).
The study was approved by all relevant institutional
review boards (Health Ministry Screening Committee, Gov-
ernment of India, Scientific Advisory Committee of National
AIDS Research Institute, Protection of Human Subjects
Committee of Family Health International and Scientific
Advisory Committee, and Ethical Committee of National
Institute of Nutrition). A comprehensive informed consent
process was developed that allowed respondents to become
fully informed and have all questions answered before agree-
ing to participate in the survey. Respondents were allowed
to consent to the behavioral portion of the survey and opt
out of the biological portion, and, once the survey process
began, they could discontinue at any time. Written consent
was required before the interview process could begin. Other
protective measures included oaths of confidentiality by all
survey staff and the development of harm minimization
guidelines and specimen and data safety guidelines. The
opportunity to consult with a physician and receive an STI
examination, syphilis results and treatment were the major
benefits for individual respondents. The survey staff also
provided referrals to STI clinics and integrated testing and
counseling centers. Details of the survey methodology and
preliminary survey findings are available elsewhere [6, 24,
25].
2.2. Measures
2.2.1. Sociodemographic Characteristics. Sociodemographic
characteristics included respondent’s age (in completed
years), formal schooling, which was defined as their ability
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to read and write (no, yes), marital status (never married,
currently married, and divorced/separated), availability of
any source of income other than sex work (no, yes), typology
of sex work defined as primary place or mode of solicitation
(home, public places, brothel, and phone), and duration of sex
work (in completed years). Typology of sex work was derived
based on the primary place for engaging in sex and mode
of solicitation reported by FSWs. Duration of sex work was
derived as the difference between FSWs’ current age and the
age when they initiated paid sex.
2.2.2. Presence and Nature of Noncommercial Partnerships.
The two key independent variables in this study were pres-
ence of noncommercial sexual partners (no, yes) and nature
of such partnerships (regular, nonregular). Presence of a
noncommercial partner was measured by grouping FSWs
into two categories: those who did not have a noncommer-
cial partner and those who reported having at least one
noncommercial partner at the time of survey. Commercial
partners were either occasional clients (those whom FSWs
did not know and recognize) or regular clients (those whom
FSWs knew well and recognized). Noncommercial partners
included regular partners (husband, boyfriend, and live-in
partners) and nonregular partners (pimps, the police, local
goon). We conceptualized nature of noncommercial partner-
ships (regular, nonregular) in the context of local norms and
practices. It was realized that in most cases, spousal rela-
tionship may be considered to better represent regular rela-
tionships than other noncommercial partners such as boy
friend or live-in partners. Hence, we defined the nature of
noncommercial partnerships as regular, if FSWs reported
their noncommercial regular partner as their husband (irre-
spective of their other sexual partnerships) and nonregular, if
FSWs reported any noncommercial partner other than their
husbands (e.g., boyfriend, live-in partner, pimps, the police,
and local goon).
2.2.3. Outcome Indicators. The outcome indicators included
in the study were inconsistent condom use with occasional
and regular clients, inconsistent condom use with nonregular
partners, HIV and STI status, experience of violence in the
past six months (no, yes), experience of forced sex (no, yes),
and practice of anal sex with commercial partners (no, yes).
Inconsistent condom use was defined as failure to use a
condom in every vaginal sexual encounter with a particular
type of partner during the past one week. A respondent was
consideredHIV-positive if she tested positive for eitherHIV-1
or HIV-2 or both. Prevalence of the following three STIs was
included syphilis, Gonorrhoeae, and Chlamydia. Experience
of violence was defined as whether the FSW had been beaten
by any individual in the past six months (no, yes). Expe-
rience of forced sex was defined as whether the FSW had
been physically forced to have sexual intercourse with any
individual in the past one year (no, yes). Practice of anal sex
was defined as having anal sex with any commercial partner
in the past one week (no, yes). Inconsistent condom use in
anal sex was measured by failure to use a condom at last
anal sex, as information on use of condoms in every anal sex
encounter was not collected in the survey.
To understand the possible mechanisms by which nature
of noncommercial relationships could affect FSWs’ vulnera-
bility to HIV, we examined differences in sex work charac-
teristics and perpetrators of violence among FSWs by nature
of noncommercial partnerships. Sex work characteristics
which we examined were the number of days the FSW
had worked as a sex worker in the past one week (0–2,
3–5, 6, or more) and the number of commercial sexual
partners she had entertained in the past one week (low (0–
5), medium (6–9), and high (10 or more)).The categorization
of number of commercial sexual partners was based on the
grouping adopted by India’s National AIDS Control Program
[2]. The information on perpetrators of violence (strangers,
madams, other FSWs, paying partners, nonpaying partners,
and police/pimps) was elicited among those who reported
to have experienced violence in the past six months using a
multiple response question.
2.3. Statistical Analyses. Cross tabulations were made to
examine the differences between sociodemographic charac-
teristics, sexual behavior, and STI/HIV prevalence among
FSWs by presence and nature of noncommercial partner-
ships. Chi-square and unpaired t-tests were applied to test
significance of the differences in proportions and differences
in mean values, respectively. Crude odds ratios (crude OR)
and adjusted odds ratios (adjusted OR) along with cor-
responding 95% confidence intervals (CI) were estimated
to measure the effects of the presence of noncommercial
partnerships and nature of such partnerships on FSWs’
vulnerability to HIV and their HIV/STI status.This was done
by estimating separate logistic regression models with the
following binary (no, yes) outcome variables: (1) whether
tested positive for HIV; (2) whether tested positive for
syphilis, Gonorrhoeae, and Chlamydia (separate models for
each); (3) whether used condoms inconsistently with occa-
sional clients; (4) whether used condom inconsistently with
regular clients; (5) whether experienced physical violence
in the past six months; (6) whether experienced forced sex
in the past 12 months; (7) whether ever had anal sex; (8)
whether practiced anal sex in the past seven days; and (9)
nonuse of condom at last anal sex. The crude OR were
estimated by keeping only one of the two key independent
variables (i.e., presence of any noncommercial partner, nature
of noncommercial partnerships) as an explanatory variable in
the logistic regression model, whereas the adjusted OR was
computed by controlling for the effects of sociodemographic
characteristics described previously.
3. Results
3.1. Sociodemographic Characteristics. Of 3225 FSWs who
participated in the survey, 2415 (74.8%) reported having a
noncommercial partner (regular: 1792 (55.6%), nonregular:
623 (19.3%)) (Table 1). Compared to FSWs who did not have
a noncommercial partner, a larger proportion of FSWs with
noncommercial partners were younger (mean age: 30.9 years
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Table 1: Sociodemographic characteristics of female sex workers by presence and nature of noncommercial partnerships, Andhra Pradesh,
2009 (𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁).
Sociodemographic characteristics
Presence of noncommercial partners Nature of noncommercial partnership
No Yes P value Regular Nonregular P value
(𝑁𝑁 𝑁 𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁)
Age ≥30 years 58.3 49.7 <0.001 44.6 51.4 0.003
Mean age in years (SD) 30.9 (7.9) 29.8 (6.4) 0.012 29.9 (6.2) 29.6 (6.9) 0.250
Formal schooling 41.2 40.9 0.878 37.8 50.1 <0.001
Marital status
Never married 23.9 4.3 <0.001 — 16.8 —
Currently married 20.8 84.6 <0.001 — 40.3 —
Divorced/separated 55.4 11.1 <0.001 — 42.9 —
Typology of sex work
Home based 17.9 16.6 0.410 17.5 14.1 0.057
Public place based 64.6 65.2 0.737 64.9 66.0 0.647
Brothel based 8.1 9.0 0.383 7.9 12.1 0.002
Phone based 9.5 9.1 0.745 7.9 9.6 0.365
Mean duration of sex work (SD) 6.6 (3.7) 5.2 (4.6) <0.001 4.9 (4.1) 6.1 (5.2) 0.002
No source of income other than sex work 62.2 48.2 <0.001 43.9 60.6 <0.001
SD: standard deviation.
P values are obtained by comparing values for FSWs with and without noncommercial partners. Significances of the differences in percentages were tested
using Z-test. Significances of differences in average values were tested using unpaired t-test.
versus 29.8 years, 𝑃𝑃 𝑁 𝑁𝑃𝑁𝑁𝑁) and had been working as
sex worker for a shorter period (mean duration: 6.6 years
versus 5.2 years, 𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁). A higher proportion of FSWs
who did not have a noncommercial partner, compared to
those who reported having a noncommercial partner, were
not currently married (never married: 23.9% versus 4.3%,𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁; divorced/separated: 55.4% versus 11.1%, 𝑃𝑃 <𝑁𝑃𝑁𝑁𝑁) and had no source of income other than sex work
(62.2% versus 48.2%,𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁). Similarly, among FSWswho
had noncommercial partners, a larger proportion of those in
unsteady relationships had no source of income other than
sex work (60.6% versus 43.9%, 𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁) compared to those
who reported being in a steady relationship.
3.2. Prevalence of HIV, STI, Risk Behaviors, and Vulnera-
bility Factors by Presence of Noncommercial Partnerships.
HIV prevalence was found to be higher among FSWs who
did not have noncommercial partners compared to those
who reported a noncommercial partner (18.3% versus 11.1%,
adjusted OR: 0.5, 95% CI: 0.4–0.7) (Table 2). However, FSWs
who had a noncommercial partner were more likely than
others to have experienced physical violence in the past six
months (25.9% versus 18.9%, adjusted OR: 1.7, 95% CI: 1.4–
2.1), experienced forced sex in past 12 months (16.9% versus
13.4%, adjusted OR: 1.4, 95% CI: 1.1–1.7), and practiced anal
sex in the past one week (20.9% versus 12.5%, adjusted OR:
1.7, 95% CI: 1.4–2.1).
3.3. Prevalence of HIV, STI, Risk Behaviors, and Vulnerability
Factors by Nature of Noncommercial Partnerships. FSWswho
reported having nonregular partners, compared to those who
had regular partners, were more likely to have HIV (13.1%
versus 10.9%, adjusted OR: 1.4, 95% CI: 1.1–1.8), to have
syphilis (10.3% versus 4.2%, adjusted OR: 2.3, 95% CI: 1.6–
3.3), to practice inconsistent condom use with occasional
clients (21.0% versus 16.5%, adjustedOR: 1.5, 95%CI: 1.2–1.9),
to have experienced physical violence in the past six months
(37.4% versus 21.9%, adjusted OR: 1.5, 95% CI: 1.2–1.9), to
have experienced forced sex in the past 12 months (25.1%
versus 14.1%, adjusted OR: 1.9, 95% CI: 1.5–2.4), and to have
practiced anal sex in the past one month (30.1% versus 17.7%,
adjusted OR: 1.9, 95% CI: 1.6–2.5) (Table 3).
3.4. Sex Work Characteristics and Perpetrator of Violence by
Nature of Noncommercial Partnerships. FSWs in nonregular
sexual partnerships, compared to those in regular sexual
partnerships, had worked more days as sex workers in the
past one week (mean number of days: 4.9 versus 4.1, 𝑃𝑃 𝑁𝑁𝑃𝑁𝑁𝑁) and had more commercial partners in past one week
(mean number 13.9 versus 10.3, 𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁) (Table 4).
A larger proportion of FSWs in unsteady noncommercial
partnerships, compared to those who were steady relation-
ships, reported experience of violence perpetrated by paying
partners (37.7% versus 19.1%, 𝑃𝑃 < 𝑁𝑃𝑁𝑁𝑁) and police/pimps
(15.9% versus 7.4%, 𝑃𝑃 𝑁 𝑁𝑃𝑁𝑁𝑁).
4. Discussion
This cross-sectional study shows that despite relatively higher
exposure to vulnerability factors (such as violence, forced sex,
and anal sex) HIV prevalence was lower among FSWs with
noncommercial partners compared to those who reported no
noncommercial partners. Among the subgroup of FSWs who
reported having noncommercial partners, those living with
their husband were found to have lower HIV and syphilis
prevalence, less exposure to vulnerability factors, and higher
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Table 2: Prevalence of HIV, sexually transmitted infections, risk behaviors, and vulnerability factors by presence of noncommercial partners
among female sex workers, Andhra Pradesh, 2009 (𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁).
Prevalence of HIV, sexually transmitted infections, risk
behaviors, and vulnerability factors
Presence of noncommercial partner
No Yes Crude OR Adjusted OR
(N = 810) (N = 2415) (95% CI) (95% CI)
HIV 18.3 11.5 0.6 (0.5–0.7) 0.5 (0.4–0.7)
Syphilis 7.2 5.8 0.8 (0.6–1.1) 1.0 (0.7–1.4)
Neisseria gonorrhoeae 3.0 2.7 0.9 (0.5–1.4) 0.7 (0.5–1.2)
Chlamydia trachomatis 4.0 3.3 0.8 (0.6–1.3) 0.9 (0.6–1.7)
Inconsistent condom use with occasional clients 16.0 17.7 1.1 (0.9–1.4) 1.1 (0.9–1.5)
Inconsistent condom use with regular clients 16.9 17.8 1.1 (0.8–1.4) 1.1 (0.8–1.3)
Experience of physical violence, past 6 months 18.9 25.9 1.5 (1.2–1.8) 1.7 (1.4–2.1)
Experience of forced sex, past 12 months 13.4 16.9 1.3 (1.1–1.7) 1.4 (1.1–1.7)
Ever had anal sex 18.5 26.1 1.6 (1.3–1.9) 1.5 (1.2–1.9)
Practice of anal sex, past one week 12.5 20.9 1.9 (1.5–2.3) 1.7 (1.4–2.1)
No condom use in last anal sex 7.8 8.2 1.0 (0.4–2.1) 0.7 (0.4–1.5)
OR: odds ratio; CI: confidence interval.
FSWs who reported not having noncommercial partners were considered as reference category for computing crude and adjusted odds ratios.
Odds ratios were adjusted for FSWs’ current age (in completed years), formal schooling (no, yes), typology of sex work (home, brothel/lodge, street, and phone),
marital status (never married, currently married, and divorced/separated), source of income other sex work (no, yes), and duration of working as sex worker
(in completed years).
Table 3: Prevalence of HIV, sexually transmitted infections, risk behaviors, and vulnerability factors by nature of noncommercial Partner-
ships, Andhra pradesh, 2009 (𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁).
Prevalence of HIV, sexually transmitted infections, risk
behaviors, and vulnerability factors
Nature of noncommercial partnerships
Regular Nonregular Crude OR Adjusted OR
(𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁) (95% CI) (95% CI)
HIV 10.9 13.1 1.2 (0.9–1.6) 1.4 (1.1–1.8)
Syphilis 4.2 10.3 2.6 (1.9–3.7) 2.3 (1.6–3.3)
Neisseria gonorrhoeae 2.3 2.8 0.8 (0.4–1.5) 0.9 (0.5–1.7)
Chlamydia trachomatis 4.3 3.0 1.5 (0.9–2.3) 1.3 (0.8–2.2)
Inconsistent condom use with occasional clients 16.5 21.0 1.3 (1.1–1.8) 1.5 (1.2–1.9)
Inconsistent condom use with regular clients 17.5 18.6 1.1 (0.8–1.4) 1.1 (0.9–1.5)
Experience of physical violence, past 6 months 21.9 37.4 2.1 (1.7–2.6) 1.9 (1.5–2.3)
Experience of forced sex, past 12 months 14.1 25.1 2.0 (1.6–2.6) 1.9 (1.5–2.4)
Ever had anal sex 22.2 35.2 1.9 (1.5–2.3) 1.9 (1.6–2.4)
Practice of anal sex, past one week 17.7 30.1 1.9 (1.6–2.5) 2.1 (1.7–2.6)
No condom use in last anal sex 8.4 8.0 0.9 (0.5–1.7) 1.1 (0.5–2.1)
OR: odds ratio; CI: confidence interval.
Analyses were restricted among FSWs who reported having any noncommercial partner.
FSWs with regular partners were considered as reference category for computing crude and adjusted odds ratios.
Odds ratios were adjusted for FSWs’ current age (in completed years), formal schooling (no, yes), typology of sex work (home, brothel/lodge, street, and phone),
marital status (never married, currently married, and divorced/separated), source of income other sex work (no, yes), and duration of working as sex worker
(in completed years).
condomuse in commercial sex encounters compared to those
who reported having nonregular partnerships with partners
such as boyfriends, live-in partners, pimps, the police, and
local goon.
The study finding that FSWs who only have commercial
partners are most at risk for HIV and syphilis corroborates
results of earlier studies that FSWs’ commercial sexual part-
nerships contribute greatly to the HIV epidemic in India
[26–28]. The higher HIV vulnerability of FSWs who were
in nonregular partnerships compared to those who were
in regular partnerships suggests that nature noncommercial
relationships may have different effects on FSWs’ vulnera-
bility to HIV. Living with one’s husband—who is a socially
accepted steady noncommercial sexual partner—appears to
safeguard FSWs from violence, forced sex, and risky sexual
practices such as inconsistent condom use in commercial sex
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Table 4: Sex work characteristics and perpetrator of violence by
nature of noncommercial partnerships among female sex workers,
Andhra Pradesh, 2009.
Sex work characteristics
and perpetrator of
violence
Nature of noncommercial partnerships
Regular Nonregular P value
(𝑁𝑁 𝑁 𝑁𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁)
Number of days worked
as sex worker in past one
week
Up to 2 13.1 7.2 <0.001
3–5 68.4 56.1 <0.001
6 or more 18.6 36.7 <0.001
Mean number of days
(SD) 4.1 (1.5) 4.9 (1.6) 0.002
Number of commercial
partners in past one
week
Low (Up to 5) 18.2 9.0 <0.001
Medium (6–9) 32.8 26.3 0.003
High (10 or more) 49.0 64.7 <0.001
Mean number of
clients (SD) 10.3 (6.3) 13.9 (9.0) <0.001
Perpetrator of violence
in past six months∗ (𝑁𝑁 𝑁 𝑁𝑁𝑁) (𝑁𝑁 𝑁 𝑁𝑁𝑁)
Strangers 40.3 43.7 0.404
Madam 2.7 5.2 0.086
Other female sex
workers 17.3 6.3 0.001
Commercial sex
partners 19.1 37.7 <0.001
Nonpaying partners 25.6 20.5 0.147
Police/Pimps 7.4 15.9 0.001
SD: standard deviation.
Analyses were restricted among FSWs who reported having any noncom-
mercial partner.∗Among FSWs who reported to have experienced violence in past six
months.
P values are obtained by comparing values for FSWs with regular and non-
regular noncommercial partners. Significances of the differences in percent-
ages were tested using Z-test. Significances of differences in average values
were tested using unpaired t-test.
and anal sex. Apossiblemechanismbywhich livingwith one’s
husband may affect FSWs is by making FSWs less dependent
on sex work for their income, as seen in the finding that
FSWs living with their husband reported spending fewer
days engaged in sex work and entertaining fewer commercial
sex partners compared to other FSWs. Another possible
positive effect of FSWs living with their husband could be the
involvement of such FSWs in nonsex work-related economic
activities (e.g., selling vegetables/fruits or working as daily
laborer), to get greater autonomy and freedom for mobility.
Even if FSWs get involved in any economic activity just for
sake of keeping themselves “good” in the eyes of families
and society, the additional income may also reduce their
economic dependency on sex work.
Studies have documented that greater economic depen-
dence on sex work increases FSWs’ vulnerability to HIV
[11, 14, 29]. In contrast, lesser dependence on sex work may
allow FSWs greater flexibility and autonomy in negotiating
for condom use with commercial partners as well as avoiding
interaction with troublesome clients (e.g., those who are
drunk). This was reflected, at least to some extent, by the
smaller proportion of FSWs living with their husbands who
experienced violence perpetrated by commercial sex partners
and police/pimps compared to those who reported other
men as noncommercial partners. While we recognize that
low condom use in noncommercial partnerships including
with husbands is an important concern for HIV prevention
programs, this study indicates the possible positive health
benefits of living with one’s husband—an indicator of a regu-
lar noncommercial sexual partnership.
The results of this study need to be interpreted with
an understanding that adding more number of partners
may apparently increase the probability of being exposed to
vulnerability factors such as violence, forced sex, and anal sex.
Hence, we found higher proportion of FSWs reporting such
factors among those who had noncommercial partners com-
pared to those who only had commercial partners. However,
the key message of this study is that among the subgroup
of FSWs who had noncommercial partners, living with
one’s husband may bring some desirable changes in FSWs’
adoption of safe sex behaviors. It has been observed that in
India, most often husbands are not aware of their spouse’s
involvement in sex work, while other noncommercial part-
ners are often actively involved in the management of their
partner’s sex work [9, 30]. As a result, husbands are often
not reached byHIVprevention programs [30]. Findings from
this study suggest thatHIVprevention programs shouldwork
with FSWs’ having noncommercial partners such as those
pimps, local goon, and the police in order to further reduce
the “ping-pong” HIV transmission between them.
Although the current research provides important in-
sights to support better HIV prevention efforts for FSWs,
the findings must be interpreted with caution.We considered
spousal relationships to be a better indicator of regular sexual
partnership, which implies the social, economic, psycho-
logical, and physical interdependences of both partners.
Although there could be few cases where FSWs may find the
previous characteristics in relationships with men other than
their husband, such cases are likely to be too small to affect
the conclusions of this study considering the local social and
cultural context. Also, the HIV status of a FSW may affect
her noncommercial relationships because those HIV positive
FSWs are likely to be deserted by their noncommercial part-
ners if her HIV status is known to them. Finally, the results
are based on self-reports, and effects of social-desirability bias
cannot be denied.
5. Conclusions
In conclusion, the study results show that although FSWs
who only have commercial sex partnerships have the highest
burden of HIV, vulnerability to HIV is significantly higher
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among those who have noncommercial partnerships, par-
ticularly those who are in nonregular sexual partnerships.
HIV prevention efforts should continue to focus on FSWs’
commercial sex partnerships; however, at the same time,
FSWs’ nonregular sexual partnerships should also be the
focus of programs with equal intensity and importance.
Finally, we do not intend to suggest that concerns regarding
low consistent condom use with regular noncommercial
partners are less important. Rather, we intend to highlight
possible positive mechanisms associated with regular sexual
relationships to less risk taking as compared to nonregular
sexual relationships. It is important therefore to strengthen
the HIV prevention interventions with FSWs in promoting
safe sexual behaviors in all sexual relationships, including
those in regular and nonregular relationships.
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Abstract
Introduction: Condom promotion among female sex workers (FSWs) is a key intervention in India’s National AIDS Control
Program. However, there is limited understanding of how FSWs negotiate condom use with male clients, particularly in the
context of their mobility for sex work. The objective of this study is to examine the factors associated with the mobile FSWs’
ability to refuse unsafe sex and successfully negotiate condom use with unwilling male clients.
Methods: Data for 5498 mobile FSWs from a cross-sectional survey conducted in 22 districts of four states in southern India
were analyzed. Questions assessed FSWs’ ability to refuse clients unprotected sex, convince unwilling clients for condom
use and negotiate condom use in a new location. Logistic regression models were constructed to examine the association
between socio-demographics, economic vulnerability, sex work practice, and program exposure and condom negotiation
ability.
Results: A majority of FSWs (60%) reported the ability to refuse clients for unprotected sex, but less than one-fifth reported
the ability to successfully convince an unwilling client to use a condom or to negotiate condom use in a new site. Younger
and older mobile FSWs compared to those who were in the middle age group, those with longer sex work experience, with
an income source other than sex work, with program exposure and who purchased condoms for use, reported the ability to
refuse unprotected sex, to successfully negotiate condom use with unwilling clients and to do so at new sites.
Conclusion: FSWs need to be empowered to not only refuse unprotected sex but also to be able to motivate and convince
unwilling clients for condom use, including those in new locations. In addition to focusing on condom promotion,
interventions must address the factors that impact FSWs’ ability to negotiate condom use.
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Introduction
Sex work is an age-old institution in India [1]. Contemporary
sex work is a mix of the traditional devadasi system practiced in
some parts of Karnataka [2,3], largely brothel based as reported in
West Bengal [4], predominantly street, lodge and home based in
states of Tamil Nadu, and Andhra Pradesh [5,6], and a
combination of brothel, street, bars and home based in Mahar-
ashtra [7]. A majority of FSWs enter the profession at young age,
are illiterate, from rural areas, and support young children, aged
parents, and non-earning partners [8]. Many are pushed into the
profession while some enter it out of economic compulsions and
lack of skills to earn a living [9,10]. Recent studies suggest a
complex typology of FSWs in terms of the sites of solicitation
(street, brothel, bars) and sites of sex work (brothel, lodge, home),
and mobility patterns, with important implications for HIV
interventions [11]. Sex work is highly stigmatized in India with
female sex workers (FSWs) routinely discriminated in society and
in public service institutions [4]. Violence and abuse by intimate
partners, brothel owners, pimps and middle-men, and the police,
are frequent occurrences in the lives of FSWs accentuating their
overall vulnerability, particularly to sexual infections including
HIV [12].
FSWs have been a key target population for HIV prevention
from the beginning of India’s national response to HIV/AIDS
[13]. Successive phases of India’s National AIDS Control Program
(NACP I, 1992–1999; NACP II, 2000–2006, NACP III, 2007–
2012) have focused on this key group, expanding and significantly
scaling up activities and budget, as part of the targeted
intervention approach among most–at-risk communities. This
sustained focus has resulted in a reduction of national HIV
prevalence among sex workers by more than 50% between 2003
and 2008 [13]. A range of interventions, both structural [12,14–
17] and behavioral [18,19], are identified to account for this
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success. Promoting condom use with male clients is an integral
component of most interventions among FSWs in the country.
However, condom use with clients depends on the ability of FSWs
to successfully negotiate its use with them. In the context of
developing countries, women in general lack power to negotiate
condom use with their male partners. Negotiating for safety in
sexual matters is seen as violating cultural values and norms that
dictate that women must be subservient to male sexual desire and
demands [20–23]. FSWs lack power not only on account of being
women but also due to being in an unequal relationship with male
clients who are a source of income and thereby sustenance for
them. Some studies report that FSWs in general lack the skills,
ability and power to negotiate condom use with clients [24–26]
and that power to negotiate is influenced by environmental-
structural factors more than individual factors [14,27,28]. A few
other studies indicate the importance of both individual factors
(alcohol and substance use, depression) and environmental-
structural factors (being trafficked into sex work, need to make
more money, poor condom availability, being part of an
organization of sex workers) in differentiating FSWs who usually
negotiate condom use with clients from those who generally do not
[29,30].
Although condom promotion is a major approach in HIV
prevention work among FSWs in India and increased condom
use is reported over the three NACP phases [5,6] there is
limited understanding of how FSWs negotiate condom use with
their male clients. Indeed, the FSW- client interaction for
condom use is largely unexplored in the Indian context. Three
issues are important to explore: a) are FSWs able to bring
condom use into the picture/discuss condom use when they
meet clients, b) are FSWs able to stand their ground/insist on
condom use when clients refuse to use condoms, particularly if
they are offered additional payment, and c) are FSWs able to
convince unwilling clients to use condoms? These issues assume
importance in the light of findings that almost one-third of
FSWs either use condoms inconsistently or not at all [31,32]. In
the global literature, condom negotiation by FSWs with their
clients is conceptualized in four different ways: ‘‘asking clients to
use a condom’’, ‘‘refusing to have sex if the client is not using a
condom’’, ‘‘refusing to have sex for more money if a client is
not willing to use a condom’’ and ‘‘convincing an unwilling
client to use a condom’’ [27,29,33,34]. Most condom promotion
interventions teach FSWs about negotiating condom use with
clients (for example, ‘‘saying no’’ to sex without condoms, and
ways to make condom use interesting) but empowering them to
refuse clients who are unwilling to use condoms needs structural
inputs (for example, adopting a condom use rule at the
workplace). Such policy-level inputs influence condom negotia-
tion intention as well as ability [27,29]. While the frequency of
condom use is assessed in surveys, few studies assess FSWs’ self-
efficacy in negotiating condom use, which is the self-perceived
ability to refuse sex without condoms or to successfully insist on
condom use with clients. In the context of mobile FSWs, who
are more vulnerable to HIV infection [32], the newness of sex
work sites and environments can further challenge condom
negotiation with clients. This paper focuses on two major
aspects of condom negotiation among mobile FSWs operating
in the four high HIV prevalence states in southern India.
Specifically, the paper seeks to study the factors associated with
mobile FSWs’ ability to: (i) refuse to have unsafe sex with
clients, and (ii) successfully negotiate condom use with unwilling
clients.
Methods
Research Design
This analysis is based on data from a cross-sectional survey
conducted between September 2007 and July 2008 among FSWs
in 22 districts of four states of India (Andhra Pradesh, Maharash-
tra, Tamil Nadu and Karnataka) [35–38]. These four states were
identified as high HIV prevalence states by the National AIDS
Control Organization (NACO) in 2005, while the districts were
identified using independent mapping and enumeration data on
FSWs collected by the State AIDS Control Societies (SACS) as
well as Avahan (the India AIDS Initiative of the Bill & Melinda
Gates Foundation). A two-stage sampling procedure was used to
select FSWs from both brothel and non-brothel sites. In the first
stage, small and large sex worker solicitation sites, including
brothels and open solicitation sites such as highways, market areas
and railway stations, were identified and mapped. Next, all the
small and large solicitation areas were combined or divided into
clusters, where each cluster consisted of 500 FSWs. Three such
clusters from each district were randomly selected and FSWs were
systematically sampled from both the open solicitation sites and
the brothel sites to obtain a minimum of 1,500 eligible participants
per state. Eligibility criteria for the study were: FSWs who were
above the age of 18, who had moved to a minimum of two places
for sex work in the last two years, and at least one of the moves was
across the district. Data was collected through face-to face-
interviews by trained multilingual interviewers using an interview
schedule.
Ethical approval for the study was obtained from the
Institutional Review Boards of the Population Council and the
University of Manitoba, Canada. Participants were informed of
the study objectives and their oral consent was obtained. Of the
total eligible FSWs (5611), 113 were excluded: 15 were below 18
years, 21 refused to participate, 51 withdrew from the interview
midway, and 26 were disqualified due to lack of socio-economic
information. The sample available for final analysis totaled 5498
FSWs.
Measures
Interviewers asked single item questions on FSWs’ socio-
demographic characteristics, duration of engagement in sex work,
income sources other than sex work, debt status, exposure to HIV
prevention programs and experience of violence. Condom
negotiation was assessed using three questions. Two questions
explored FSWs’ ability to negotiate with clients who were not
willing to use condoms. Two scenarios were created for such
unwilling clients through the questions asked. The first question
was: ‘‘Have there been times when a man refused to use condoms
and you agreed to have sex without a condom?’’ A ‘‘No’’ answer
was treated as FSWs’ ability to refuse a client for unprotected sex.
The second question was: ‘‘Have there been times when a man
refused to use a condom but you convinced him to use it?’’ A
‘‘Yes’’ answer was treated as FSWs’ ability to successfully negotiate
condom use with an unwilling client. The third question was
designed to assess FSWs’ self-efficacy in asking clients at a new
location to use condoms: ‘‘Is it difficult for you to negotiate
condom use with some clients when you move to a new place?’’
The answer, ‘‘Not at all difficult’’ was inferred as high self-efficacy
in condom negotiation in a new location. For analysis purposes,
answers to first question were labeled ‘‘ability to refuse unsafe sex’’
while answers to other two questions were combined to form a
composite score ‘‘ability to negotiate condom use’’.
The ability to negotiate condom use and the ability to refuse
unsafe sex were analyzed in relation to independent variables, such
Condom Negotiation among Female Sex Workers
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as, socio-demographics (current age, education, marital status,
place of residence); economic vulnerability assessed in terms of
being in debt (measured using a single item question on whether
FSW had any financial debt at the time of survey), under contract
(with any sex workers’ agent), income sources other than sex work;
individual risk, such as alcohol use prior to sex and experience of
violence; structural factors, such as condom availability; sex work
features, such as duration of engagement in sex work, freedom to
choose sex work location and type of sex; and program exposure.
Program exposure of FSWs was measured using information about
their contacts with outreach workers from government, Avahan
funded programs, and/or non-governmental organizations
(NGOs) in the current place. Those indicating no contacts with
outreach workers were considered not exposed to the HIV
prevention program.
Statistical Analyses
Percentages and summary measures like mean and standard
deviations were calculated to present the profile of mobile FSWs.
Two separate logistic regression models were constructed to
examine the correlates of ability to negotiate condom use, and
ability to refuse unsafe sex among FSWs. The following measures
were included as controlling variables in the multivariate models:
age, duration in sex work, education, marital status, place of
residence, income other than sex work, current financial debt
status, practicing sex work under contract, experience of any form
of violence, alcohol consumption, decision related to place of sex,
timing of sex work practice, exposure to HIV prevention program
and purchasing condoms for own use. Most of these measures
have been identified as important predictors of HIV risk behaviors
and condom negotiation skills among FSWs in past research
studies in India and elsewhere [29,39–42]. Results from the logistic
regression are presented in the form of adjusted odds ratios (AOR)
and corresponding 95% confidence interval (CI). All the analyses
were carried out using STATA version 12 (StataCorp., College
Station, TX, USA).
Results
The mean age of mobile FSWs in the sample was 30 years
(standard deviation [SD]: 5.8 years) and the mean duration in sex
work was 5.6 years (SD: 4.1 years) (Table 1). More than half the
FSWs (52%) had education up to primary school and the majority
lived in urban areas (85%). Just over half (52%) were formerly
married, only one-third (34%) were currently married while 15%
were never married. Almost half had a source of income other
than sex work (44%), and a similar percentage of FSWs were in
debt (45%); just one in 10 (10%) practiced sex work under
contract. About three-fourths (70%) reported being exposed to
HIV programs and 60% said they purchased condoms to use with
clients.
Around three-fifths (60%) of FSWs were able to refuse sex with
a client who was not willing to use condoms, but comparatively
fewer (17%) were able to successfully negotiate condom use with
unwilling clients or be able to do so in new locations (Table 2).
Younger (,24 years) and older (32+ years) FSWs were more likely
to be able to negotiate condom use (,24 years vs. 24–31 years-
17% vs. 14%, AOR: 1.6, 95% CI: 1.2–2.0; 32+ years vs. 24–31
years- 22% vs. 14%, AOR: 1.3, 95% CI: 1.1–1.5) and refuse sex
without a condom (,24 years vs. 24–31 years- 63% vs. 54%,
AOR: 1.6, 95% CI: 1.3–2.0; 32+ years vs. 24–31 years- 69% vs.
54%, AOR: 1.2, 95% CI: 1.1–1.4) than those in the middle age
group (24–31 years). Those educated beyond primary school were
better at negotiating condom use (20% vs. 15%, AOR: 1.2, 95%
CI: 1.1–1.5) and refusing unsafe sex (67% vs. 54%, AOR: 1.5,
95% CI: 1.3–1.7) than those educated up to primary school.
Duration in sex work was positively associated with the ability at
negotiating condom use and refusing unsafe sex. Compared to
FSWs who were practicing sex work for less than 3 years, those
practicing for 10 years or more were twice more likely to report
ability to negotiate condom use (11% vs. 22%, AOR: 1.8, 95% CI:
1.3–2.3) and three times more likely to report ability to refuse
unsafe sex (45% vs. 73%, AOR: 3.0, 95% CI: 2.4–3.7). The ability
to negotiate for condom use was higher among FSWs who were
currently married than never married (23% vs. 12%, AOR: 1.9,
95% CI: 1.4–2.5), were in debt than without debt (19% vs. 16%,
AOR: 1.2, 95% CI: 1.0–1.4), who did not experience any violence
than those who experienced violence (18% vs. 14%, AOR: 1.5,
95% CI: 1.2–1.8), did not consume alcohol than those who
consumed alcohol (19% vs. 16%, AOR: 1.3, 95% CI: 1.1–1.5), did
not practice sex work within a fixed time than those who practiced
within a fixed time (21% vs. 15%, AOR: 1.7, 95% CI: 1.5–2.0),
who were exposed to HIV prevention programs than those who
had no exposure (19% vs. 13%, AOR: 1.5, 95% CI: 1.2–1.8) and
those who purchased condoms than who did not (22% vs. 10%,
AOR: 2.2, 95% CI: 1.8–2.6). Similarly, the odds of ability to refuse
unsafe sex was higher among FSWs who were currently married
(AOR: 1.5, 95% CI: 1.2–1.8), from rural areas (AOR: 1.2, 95%
CI: 1.0–1.4), under debt (AOR: 1.3, 95% CI: 1.1–1.4), who did
not experience violence (AOR: 1.7, 95% CI: 1.5–1.9), did not
consume alcohol (AOR: 1.4, 95% CI: 1.2–1.6), decided the place
of sex themselves or jointly with clients (AOR: 1.9, 95% CI: 1.6–
2.1) and bought condoms for their use (AOR: 2.3, 95% CI: 2.0–
2.6) as compared to their respective counterparts.
Age-based analysis of FSWs (Table 3) showed that a
significantly higher proportion of younger FSWs (,24 years) were
never married, working under contract, and did not practice sex
work within a fixed time compared to those in the middle (24–31
years) and older (32+ years) age groups. A higher proportion of
FSWs in the older age group (32+ years) were formerly or
currently married, had other sources of income along with income
from sex work, were in debt, had exposure to HIV prevention
programs and bought condoms for their use as compared to
younger FSWs (,24 years).
Discussion
Several studies have documented the proportion of FSWs using
condoms with clients; however, fewer studies report on the process
of condom negotiation or the capability aspect, such as FSWs’
ability to successfully negotiate condom use when clients refuse.
The analyses presented here provide critical evidence on how the
FSW-client interaction on condom use proceeds and the outcomes
of this interaction in different scenarios in the context of mobile
FSWs. Findings show that the majority of mobile FSWs are able to
decline sex with clients who refuse condom use, but comparatively
fewer, less than one–fifth, are able to convince an unwilling client
to use a condom or have the self-efficacy to negotiate condom use
in new locations. It appears that turning down an unwilling client
is the path of least resistance while convincing a client to use
condoms or to do so in new work sites is seen as difficult or as not
worth pursuing for fear of violence or abuse. A few other studies
have also reported that FSWs lack the ability to persuade clients to
use condoms [24,43] resulting in non-use of condoms with clients
[44]. Saggurti et al. [30] concluded that mobility has an impact on
sex workers ability to practice safer sex mainly due to their lack of
power to negotiate and use condoms. Interventions promoting ‘‘no
sex without condoms’’ seem to be empowering FSWs to stand
Condom Negotiation among Female Sex Workers
PLOS ONE | www.plosone.org 3 June 2013 | Volume 8 | Issue 6 | e68043
208  •  Article 21
their ground in the face of a client not wanting to use condoms but
are not empowering them enough to have the ability to insist the
client uses one. Clearly, HIV prevention interventions need to go
beyond empowering FSWs to turn down unwilling clients and
build their skills in the art of persuasion.
The sampled mobile FSWs differed in their ability to negotiate
condom use by key demographic, economic and other variables.
Younger and older women were better than those in the middle
age bracket (24–31 years) at both refusing sex without condoms
and negotiating condom use which is similar to the findings of
another study in Philippines [39]. The issue of demand and supply
in the sex market determines the power of FSWs to enjoy some
degree of autonomy. Being youthful gives the natural advantage to
younger women, who can perhaps refuse unsafe sex in the
knowledge that they are in higher demand than older women and
there may not be a real dearth of clients for them; as a result, these
younger women enjoy a structurally superior position to negotiate
condom use with their clients. An earlier study reported younger
FSWs were more likely than older FSWs to use condoms
consistently, an indicator of their ability to successfully negotiate
condom use [27]. In the case of older mobile FSWs, their ability to
successfully negotiate condom use or to refuse unsafe sex may be
due to their long experience of being in the sex trade, as a result of
which they may have learned the skills to deal with clients on
condom use. This is supported by the study findings since duration
of being in sex work was positively associated with FSWs’ ability to
refuse unprotected sex as well as their ability to insist on protected
sex with unwilling clients, including those at new sites. Older
FSWs were also significantly more exposed to HIV intervention
programs, which may explain their better skills in condom use
negotiation. Importantly, older FSWs (.31 years) had additional
sources of income and hence could possibly afford to lose unwilling
clients; in fact, they were the most successful in refusing unsafe sex
as well as negotiating condom use with clients. The comparatively
poorer negotiation ability of FSWs in the middle age bracket (24–
31 years) can be explained in terms of their life stage as well as
competition from younger FSWs. More than half the mobile
FSWs in this age segment were formerly married while about one-
third were currently married. Hence they can be expected to have
young dependent children and consequently face more difficult
economic conditions. This may compel them to agree to unsafe
sex and discourage them from entering into the negotiation
process with unwilling clients for fear of losing them. Having
dependent children is reported to be associated with the practice of
unsafe sex for extra money [45]. Additionally, about 40% of FSWs
in our study were exclusively dependent on sex work for income.
The analysis by Saggurti et al. [30] shows that the mean age of
entry of mobile FSWs into sex work was 24.1 years, and that the
majority who took up sex work for economic reasons and negative
life conditions were in the age group 25–34 years, were previously
married and had no source of income other than sex work. As
FSWs advance in age, they face competition from their more
youthful counterparts, which may also force them to compromise
on safety by accepting clients who refuse to use condoms. Thus, for
the youngest group of mobile FSWs their youth and attraction,
while for the oldest group their experience and knowledge of the
market, appear to give them a platform to negotiate condom use,
whereas FSWs in the middle age segment are forced to
compromise due to their higher economic burden, lack of
additional income sources, and competition from younger FSWs.
Interventions must therefore factor in the age, work experience,
and economic situation of FSWs in HIV prevention activities.
Indeed, a behavior change intervention with sex workers in Kenya
found that those with more than four years of experience in sex
work were nearly two-times more likely to attain positive behavior
Table 1. Profile of female sex workers in four states of India.
Background characteristics % or Mean (SD) (N=5498)
Age (years), mean (SD) 30.0 (5.8)
Duration in sex work (years), mean (SD) 5.6 (4.1)
Education
Up to primary school 52.3
Secondary school or above 47.7
Marital status
Formerly married 51.9
Never married 14.5
Currently married 33.6
% residing in urban area 85.4
% have income other than sex work 43.5
% reporting financial debt 45.4
% practicing sex work under contract 9.5
% experienced any form of violence 30.5
% consumed alcohol 61.9
% decided place of sex work independently or jointly with client 64.1
% practiced sex work within a fixed time 57.7
% exposed to HIV prevention program 71.2
% bought condom for own use 60.5
SD: Standard Deviation.
doi:10.1371/journal.pone.0068043.t001
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Table 2. Unadjusted percent and adjusted odds ratios predicting female sex workers’ ability to negotiate condom use and to
refuse unsafe sex by socio-demographic and behavioral characteristics as the predictor variables, India.
Ability to negotiate condom use Ability to refuse unsafe sex
% (N) Adjusted ORs (95% CI)1 % (N) Adjusted ORs (95% CI)1
Age (years)
,24 17.2 (528) 1.6 (1.2–2.0) 63.4 (528) 1.6 (1.3–2.0)
24–31 13.9 (3127) Referent 53.6 (3127) Referent
32+ 22.4 (1843) 1.3 (1.1–1.5) 69.2 (1843) 1.2 (1.1–1.4)
Duration in sex work (years)
,3 11.0 (1104) Referent 44.7 (1104) Referent
3–5 17.0 (2456) 1.6 (1.2–2.0) 56.4 (2456) 1.6 (1.4–1.9)
6–9 19.1 (1009) 1.6 (1.2–2.0) 72.8 (1009) 3.1 (2.5–3.8)
10+ 22.3 (929) 1.8 (1.3–2.3) 72.6 (929) 3.0 (2.4–3.7)
Education
Up to primary school 14.9 (2878) Referent 53.5 (2878) Referent
Secondary school or above 19.5 (2620) 1.2 (1.1–1.5) 66.7 (2620) 1.5 (1.3–1.7)
Marital status
Formerly married 14.7 (2853) 1.3 (1.0–1.7) 51.7 (2853) 0.7 (0.6–0.9)
Never married 11.7 (795) Referent 60.1 (795) Referent
Currently married 23.2 (1848) 1.9 (1.4–2.5) 72.2 (1848) 1.5 (1.2–1.8)
Place of residence
Urban 16.9 (4694) Referent 58.5 (4694) Referent
Rural 18.3 (804) 1.0 (0.8–1.2) 67.3 (804) 1.2 (1.0–1.4)
Income other than sex work
No 15.5 (3107) Referent 61.6 (3107) Referent
Yes 19.1 (2391) 1.0 (0.9–1.2) 57.4 (2391) 0.7 (0.6–0.8)
Currently in debt
No 15.5 (3003) Referent 58.2 (3003) Referent
Yes 19.0 (2495) 1.2 (1.0–1.4) 61.7 (2495) 1.3 (1.1–1.4)
Currently under contract
No 17.5 (4974) 1.2 (0.9–1.6) 60.3 (4974) 0.8 (0.7–1.0)
Yes 13.0 (524) Referent 55.0 (524) Referent
Experienced any form of violence
No 18.4 (3822) 1.5 (1.2–1.8) 63.2 (3822) 1.7 (1.5–1.9)
Yes 14.1 (1676) Referent 52.0 (1676) Referent
Consumed alcohol
No 19.2 (2093) 1.3 (1.1–1.5) 66.0 (2093) 1.4 (1.2–1.6)
Yes 15.8 (3405) Referent 55.9 (3405) Referent
Place of sex work decided by:
Client 17.1 (1976) Referent 48.0 (1976) Referent
Self or jointly with client 17.1 (3522) 0.9 (0.8–1.1) 66.4 (3522) 1.9 (1.6–2.1)
Practiced sex work within a fixed time
No 20.6 (2326) 1.7 (1.5–2.0) 63.1 (2326) 1.2 (1.0–1.3)
Yes 14.5 (3172) Referent 57.3 (3172) Referent
HIV prevention program exposure
No 13.1 (1581) Referent 61.6 (1581) Referent
Yes 18.7 (3917) 1.5 (1.2–1.8) 59.1 (3917) 0.9 (0.8–1.1)
Bought condoms for own use
No 10.1 (2173) Referent 45.6 (2173) Referent
Yes 21.6 (3325) 2.2 (1.8–2.6) 69.1 (3325) 2.3 (2.0–2.6)
Total 17.1 (5498) 59.8 (5498)
1OR: Odds Ratio. CI: Confidence Interval.
doi:10.1371/journal.pone.0068043.t002
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change in consistent condom use than their less experienced
counterparts [46].
Having an additional income source and not being under
contract possibly allowed mobile FSWs to be in a stronger position
to refuse sex without condoms as well as to negotiate condom use
even in new places. In both these situations FSWs can be expected
to feel more in control over their interaction with clients because
refusal may not have catastrophic consequences. However,
contrary to what would be expected, the study shows that being
in debt was not disempowering, which is surprising because FSWs
who are in debt would be motivated to earn more and therefore
more willing to compromise on safety by not refusing clients
wanting unprotected sex. Elsewhere FSWs wanting to make more
money are reported to be less likely to negotiate condom use [29].
This unexpected finding of the study needs further exploration.
The practice of sex work under time constraints, that is, within a
fixed duration, as reported by FSWs in the middle and older age
groups, also negatively influences FSWs’ ability to negotiate
condom use or refuse unprotected sex. Pressure of time could be
due to hiring of a place for sex work for a fixed duration and/or
the desire to entertain several clients in one night, resulting in
insufficient time to negotiate with clients for condom use. A
practice- related factor that facilitates condom negotiation is self-
purchase of condoms. A study in Central America found that sex
workers who self-purchased condoms reported higher consistent
condom use than those who did not [47]. FSWs who buy condoms
can be expected to possess condoms when they are approached by
clients, and are certainly in a better position to discuss condoms
and negotiate their use compared to those who depend on clients
or on NGOs/CBOs to acquire them. Most of the older FSWs in
the current study bought condoms for use. For mobile FSWs
possessing condoms is even more critical as condom non-
availability in new locations could mean compromising safety in
sex work. Additionally, possessing condoms could be indicative of
the seriousness of intentions to use them and hence of FSWs’
better ability to negotiate with clients. Other factors that affect
FSWs’ ability to negotiate condom use are alcohol use prior to sex
and experience of violence. This finding concurs with previous
studies [29,48]. Alcohol consumption and experience of violence
are both high among mobile sex workers [2,30] and are associated
with high risk behavior. This strongly argues for the need to
address alcohol-related abuse and violence among sex workers,
particularly if they are mobile.
Program exposure clearly empowers FSWs to both refuse
unprotected sex as well as to negotiate condom use with unwilling
clients and in new locations. However, the effect of program
exposure is much less pronounced on FSWs’ ability to persuade
clients to engage in protected sex than on their ability to refuse
clients for unprotected sex. As mentioned earlier, this underscores
the need to build FSWs’ persuasive powers and their skills in
negotiating condom use in new places they visit when mobile.
Persuasion may be understood as the art of convincing the client
on the benefits of condom use for safeguarding him, his spouse and
children from sexual infections and/or his loved ones in general,
from burden of ill-health. It requires the FSW to go beyond
educating clients about condom benefits to, for instance,
presenting a choice of condom brands, suggesting novel ways of
using condoms, and offering to help with the act of putting on the
condom during foreplay. Ghose et al. [16] report how FSWs from
the Sonagachi brothel area in Kolkata, India, are able to
successfully convince clients to use condoms after they are aroused
as a result of foreplay. The FSWs are thus able to transform
‘condoms into performative and transactional devices’ and teach
each other these strategies through ‘bridging practices’ such as
peer education and other educational activities [16]. Role play has
been found to be a particularly effective technique in improving
persuasive skills and self-efficacy of sex workers in interacting with
clients and negotiating for safer sex [49]. Role plays can thus be
integrated into negotiation skills training workshops for FSWs
together with education on benefits of condom use. For mobile
FSWs such as those who participated in this study, role plays will
have to address the additional challenge of dealing with clients in
non-familiar and often non-supportive settings. A major challenge
would be how to reach mobile FSWs who are highly dispersed and
operate either individually or as small groups controlled by
middlemen. Community mobilization and empowerment ap-
proaches are of limited use with mobile FSWs [50] requiring
some innovative ways of reaching them such as, during festivals
and religious fairs that draw mobile FSWs in large numbers [2].
Peer educators trained in role plays and persuasion skill building
could be employed for reaching mobile FSWs during festivals and
similar large gatherings. In addition to these, HIV prevention
programs need to devise strategies tailored to the sex work settings.
Table 3. Female sex workers’ socio-demographic characteristics by age, India.
Age (in years)
,24 (N=528) 24–31 (N=3127) 32+ (N=1843) P-value
Educated up to primary school 47.7 53.4 51.8 0.045
Never married 50.0 15.2 3.0 ,0.001
Had income other than sex work 27.8 39.2 55.2 ,0.001
Currently in debt 38.8 41.9 53.2 ,0.001
Currently under contract 20.6 9.7 6.1 ,0.001
Experienced any form of violence 30.1 29.3 32.6 0.048
Consumed alcohol 60.0 61.6 63.0 0.404
Place of sex work decided by clients 38.3 36.3 34.7 0.279
Did not practice sex work within a fixed time 49.8 41.6 41.3 0.001
Exposed to HIV prevention program 66.1 67.8 78.6 ,0.001
Did not buy condoms for own use 41.5 48.1 24.4 ,0.001
doi:10.1371/journal.pone.0068043.t003
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In venue based settings for example, structural interventions that
engage brothel owners can create enabling environment for safe
sex negotiation with clients [51] while in contexts of multiple
settings of sex work, community mobilization activities can be
more effective in increasing FSWs’ self-efficacy for condom use
and negotiation power [9].
Although the findings of this analyses on the factors associated
with condom use negotiation among FSWs have important
programmatic implications, they must be interpreted in light of
certain limitations. First, the study did not use a comparative
research design to include non-mobile FSWs; hence the findings
apply only to those FSWs who moved and not to the general
community of sex workers. Also, it explains condom use in the
context of mobility but does not explain mobility as a driver of
poor condom negotiation ability, for instance, how mobility
contributes to FSWs’ inability to persuade clients for condom use.
Another limitation is that the questions used to measure condom
negotiation did not explore FSWs’ behavior in the scenario when
clients offered more money for unsafe sex. Future research must
better explore the negotiation process, preferably using a mixed-
methods study design. Condom negotiation is likely to be
influenced by the type of client- occasional or regular; paying or
non-paying- however, this paper did not include this dimension in
the analysis.
Available evidence for this sub-group of FSWs [2,30] highlights
that mobility enhances their vulnerability, and a high proportion
of FSWs in India are mobile either due to economic compulsions,
increasing competition or to avoid being identified as sex workers.
The research findings reported here suggest that current
interventions need to address the economic vulnerability of mobile
FSWs and strategize differently for them as they are less likely to
access static services. Most importantly, this study highlights the
importance of empowering mobile FSWs in the art of persuading
clients to use condoms and not just in their ability to ‘‘say no’’ to
clients who refuse to use condoms.
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An exploration of elevated HIV and STI risk
among male sex workers from India
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Abstract
Background: Men who have sex with men (MSM) who also report transactional sex (male sex workers or MSWs)
are known to be at higher risk for HIV and sexually transmitted infections (STIs). The study aimed to profile
socio-demographic characteristics and risk factors associated with high HIV prevalence among MSWs.
Methods: A cross-sectional study was conducted in 2008–9 among 483 high-risk MSM who attended STI clinics at
Mumbai and Hyderabad, two large cities in India.
Results: About 70% of the MSM reported transactional sex. As compared to other MSM, MSWs had more male
partners (8.9 versus 2.5, p < 0.001) and higher rates of receptive anal sex (96% versus 72%, p < 0.001). HIV prevalence
among MSWs and other MSM was 43.6% and 18.1% respectively. HIV prevalence among MSWs was associated with
the place of residence (MSWs from Hyderabad were 7.3 times more likely to be infected), positive syphilis serology
(3.8 times) and duration of sex work (increased by 8% for every additional year).
Conclusion: The study showed that MSWs are at high risk for HIV acquisition/transmission, which highlights the
need for intensified interventions for personalized risk-reduction counselling and STI screening. Newer biomedical
interventions such as pre-exposure prophylaxis and treatment as prevention could also be considered.
Keywords: Male sex worker, Men who have sex with men, HIV, India
Background
In the first decade of 2000, HIV prevalence among men
who have sex with men (MSM) increased in many coun-
tries across the world [1-5]. HIV prevalence estimates
computed using pooled data from seven Asian countries
(Thailand, Vietnam, Cambodia, China, Indonesia, India
and Nepal), found that MSM are 19 times more likely to
get infected than other men of reproductive age [1].
MSM are particularly vulnerable to HIV because of their
wide range of HIV-related risk behaviours including high
number of sexual partners, bisexual behaviour, inconsist-
ent condom use, substance use, transactional sex, and
low levels of awareness on HIV and sexually transmitted
infections (STIs) [6,7]. Studies conducted among MSM
in low and middle-income countries have demonstrated
that HIV risks are associated with a variety of sexual
partnerships and sexual practices [2,8]. In India, MSM
who sell sex (male sex workers or MSWs) have a greater
risk for HIV and STIs than other MSM [9-11]. MSWs
are more vulnerable to HIV than other MSM because
MSWs need to fulfil the desires of their clients and, in
some instances, agree to unprotected sex, particularly
when there is a scarcity of clients [12]. While MSWs
may serve as HIV core transmitters to their clients, they
may also function as a bridge group in the transmission
of HIV and other STIs to the general population because
they also engage in non-commercial sex with male and
female partners [13].
Even though male to male sex has recently been decri-
minalized in India, social stigma may hinder risk-
reduction and access to HIV prevention interventions
[14]. Programme data from 2006 estimated that there
were 20,800 high-risk MSM in Mumbai and 5,000 in
Hyderabad [15]. Using the proportion of self-reported
transactional sex in the 2007 surveillance survey among
MSM, the numbers of MSWs are estimated to be 7,700
in Mumbai and 1,800 in Hyderabad [16].
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The Indian National AIDS Control Programme has
recognised the importance of HIV prevention for MSM
and supports NGOs providing targeted interventions for
high-risk MSM (HR-MSM), defined as MSM with mul-
tiple sexual partners [17]. However, the interventions are
uniform for MSM, male-to-female transgendered per-
sons (TGs) and MSWs [17]. The prevention package in-
cludes peer-led outreach education, promotion and
distribution of condoms and lubricants, STI clinical ser-
vices, community mobilization and structural interven-
tions. STI clinics provide services for management of
STI syndromes, periodic STI check-ups and syphilis
screening. Additionally, HIV voluntary counselling and
testing (VCT) services are provided either on-site or
through referrals.
This study presents the socio-demographic character-
istics and HIV/STI prevalence of MSWs. The authors
investigate the factors associated with HIV infection
among MSWs and highlight the need for tailored ser-
vices for this population.
Methods
A cross-sectional study was conducted during 2008–
2009 in four dedicated MSM clinics, run by NGOs
implementing HIV prevention programmes for HR-
MSM and TGs. The clinics were located in Mumbai and
Hyderabad, two large cities in India. Eligible participants
were MSM clinic attendees aged 18 years or more, who
reported having had sex with at least two male partners
in the last month and were not under the influence of
alcohol or drugs at the time of consultation. MSM were
mobilized to participate in the study by peer educators
through the outreach. However, all clients attending the
clinics during the study period were screened for eligibil-
ity. Informed consent was administered to eligible MSM.
Participants received a compensation corresponding to
the cost of transport to the clinic. The study protocol
was approved by the institutional ethical review commit-
tees of the National AIDS Research Institute (NARI) of
India and the FHI 360 Protection of Human Subjects
Committee in the USA. All staff was trained on study
procedures.
Data collection
Participants were interviewed by male investigators who
collected information on demographic characteristics,
sexual practices, condom use and previous exposure to
HIV prevention interventions. Physicians enquired about
symptoms of STIs, examined the participants and pro-
vided free treatment as per the national guidelines for
STI management. The physicians collected rectal swabs
during clinical examination. Participants were asked to
provide first void urine and a laboratory technician col-
lected 5 ml of whole blood through venepuncture.
Laboratory investigations
All specimens were stored at -20°C and shipped for test-
ing at NARI in Pune, India. Rectal swabs were tested for
Neisseria gonorrhoeae (NG) and Chlamydia trachomatis
(CT) by polymerase chain reaction using Roche Ampli-
cor (Roche Molecular Diagnostics, CA, USA). Urine
specimens were tested for NG and CT using APTIMA
Combo-2 Assay (Gen-Probe Inc., San Diego, USA). Sera
were tested for HIV using a three tests sequential algo-
rithm including Microlisa-HIV (ELISA test, J Mitra &
Company Private Limited, New Delhi, India ) for screen-
ing and two rapid tests conducted in parallel for confirm-
ation: HIV Tridot (J Mitra & Company Private Limited,
New Delhi, India), and CombiAids (Span Diagnostics Ltd,
Surat, India). The HIV sero-status of the sera with dis-
crepant results was determined by Western blot (Genetic
Systems HIV-1 Western Blot, Bio-Rad laboratories,
Redmond, WA, USA). Syphilis screening was performed
using rapid plasma reagin test (RPR, Span Diagnostics Ltd,
India); reactive sera was confirmed by Treponema palli-
dum hemagglutination assay (TPHA) using Syphagen-
TPHA (Biokit, Barcelona, Spain). Hence positive syphilis
serologies include both active syphilis and serologic scars.
Herpes simplex virus type 2 (HSV-2) antibodies (IgG)
were detected with ELISA using EIA-Herpeselect-2 IgG
kit (Focus Diagnostics Inc, Cypress, California USA).
Statistical analysis
Data was double entered and compared using CSPro
(US Census Bureau) and analysed using STATA 12.1
(StataCorp LP, College Station, Texas, USA). Those self-
identifying as TGs were excluded from the present ana-
lysis because their sexual behaviour differs from MSM.
MSWs were defined as those who had ever received
cash or kind in exchange for sex. The analysis compares
the socio-demographic, behavioural characteristics and
STI/HIV prevalence between MSWs and other MSM
(who did not report transactional sex). Statistical differ-
ences between categorical variables were assessed using
the Chi-square or Fisher exact test (if cell value <5) and
means were compared using the Student’s T-test. Dur-
ation of selling sex was calculated as the difference be-
tween current age and reported age at first commercial
sex. Duration of sex work was used to categorize MSWs
into four groups: 0–1 year, 2–5 years, 6–10 years and
11–38 years. Respondents’ reported characteristics and
prevalence of STIs and HIV were compared among the
four groups. Differences were tested using the Pearson
Chi2 test and trends were assessed using a Chi2 for trends
(Chi2-trends). Means were compared using the Kruskal-
Wallis test that addresses the absence of normal distribu-
tion in groups with a small number of observations.
Finally we conducted logistic regression to assess the
factors associated with HIV and HSV-2 among MSWs. All
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variables associated with HIV with a level of significance
p < 0.2 in bivariable analysis were included in a multiple
logistic regression model. The final model was obtained
using backward stepwise elimination. All tests were
double sided and a p-value smaller than 0.05 was consid-
ered statistically significant. Some of the p-values for Chi2
were not reported because of insufficient cell size (n < 2).
Results
A total of 551 eligible MSM were contacted for the
study, of them 22 refused participation. Of the 529 en-
rolled study participants, 17 had incomplete data (either
behavioural or biological). Among the 512 MSM with
complete data, 29 TGs were excluded from the present
analysis. The 483 MSM retained for analysis included 326
(67%) from Hyderabad and 157 (33%) from Mumbai.
Participants’ mean age was 26.8 years (SD = 5.9). About
one third (30%) were currently married and 39% were liv-
ing with sexual partners; 80% were literate and 69% re-
ported current use of alcohol/drugs (Table 1). A majority
of MSM (57%) self-identified as kothis: i.e., reporting a re-
ceptive anal sex-role. Almost half (42%) reported having
had sex with women in the past three months. About
one-fifth (19%) acknowledged having ever paid for sex.
Condom use at last sex was relatively high for receptive
anal sex (89%) with a male partner, but decreased for
insertive anal sex with males and females to 79% and 39%
respectively. Consistent use of condoms with non-
commercial partners was very low (47% with male part-
ners and 8% with female partners).
Characteristics of the men who sell sex
Two-thirds (69%) of the MSM had ever sold sex to male
clients, though only 19% reported sex work as the pri-
mary source of income. The proportion of MSWs in the
total MSM population was higher in Hyderabad as com-
pared to Mumbai (84% versus 38%). Of those who had
ever sold sex, 95% had done so in the past seven days.
The median and mean duration of selling sex were
5 years and 6.7 years (SD = 5.3), respectively.
Compared to MSM who did not report selling sex
(Table 1), MSWs were more likely to be living with a sex-
ual partner (43% versus 31%, p = 0.011); a higher propor-
tion self-identified as anal-receptive/kothis (66% versus
38%, p < 0.001) and reported receptive anal sex in the past
three months (96% versus 72%, p < 0.001); and a smaller
proportion reported insertive anal sex with male partners
(38% versus 54%, p = 0.001). In addition, MSWs reported
a higher number of male partners in the past seven days
than other MSM (mean 8.9 versus 2.5, p < 0.001). Com-
pared to other MSM, MSWs reported higher condom use
at last receptive anal sex (88% versus 67%, p < 0.001) and
lower consistent condom use with non-commercial female
partners (5% versus 12%, p = 0.027). However, differences
between MSWs and other MSM were not statistically sig-
nificant for condom use at last insertive sex with either
male or female partners. More MSWs than other MSM
reported currently using drugs or alcohol (74% versus
56%, p < 0.001). Self- perception of risk for acquiring STIs
was higher among MSWs (19% versus 9%, p = 0.029).
Compared to other MSM, MSWs were more likely to
have received free condoms through the outreach (91%
versus 81%, p = 0.001). However, a lower proportion of
MSWs had ever attended the STI clinic (75% versus 84%,
p = 0.033). MSWs who had ever visited the clinic prior to
the survey reported higher levels of consistent condom
use with clients (62% versus 45%, p = 0.005).
Prevalence of sexually transmitted infections and HIV
Results of the laboratory testing for STIs and HIV are
presented in Table 2. The prevalence of curable STIs (in-
cluding syphilis, rectal CT and/or NG, and urethral CT
and/or NG) among all participants was 21.7%, including
6.6% syphilis, 11.4% rectal NG, 4.8% rectal CT, and 2.1%
urethral CT and/or NG. There was no statistical differ-
ence in the prevalence of curable STIs among MSWs
and other MSM. The most common infections among
all participants were HSV-2 (50.5%) and HIV (35.6%).
The prevalence of these synergistic infections was higher
among MSWs than other MSM (HIV 43.6% versus 18.1%,
p < 0.001, and HSV-2 59.9% versus 29.5%, p < 0.001).
HSV-2 and HIV prevalence varied significantly with
the reported status of transactional sex; HSV-2 and HIV
prevalence were 61.4% and 44.8% among those who re-
ported selling sex in the last seven days, 33.3% and
22.2% among those who had ever sold sex but not in the
last seven days, and 29.5% and 18.1% among those who
had never sold sex.
Characteristics of MSWs by city
Prevalence of HIV among MSWs differed by place of resi-
dence: 10.5% in Mumbai and 50.6% in Hyderabad (p <
0.001). Compared with Mumbai, MSWs from Hyderabad
were older (mean age 24.1 years versus 27.5 years, p <
0.001); a higher proportion were currently married (9%
versus 36%, p < 0.001), had sold sex in the past week (86%
versus 96%, p = 0.005), reported receptive anal sex and va-
ginal sex in the last three months (90% versus 97%, p =
0.005, 25% versus 39%, p = 0.038), and used alcohol/drugs
(51% versus 79%, p < 0.001). MSWs from Hyderabad also
had a higher prevalence of HSV-2 (67.2% versus 22.8%,
p < 0.001), rectal CT and/or NG (15.5% versus 5.3%, p =
0.054) and syphilis (8.5% versus 0.0%).
Trends in risk factors by duration of selling sex
among MSWs
We investigated the trends in demographics and behav-
iours among MSWs by duration of selling sex (Table 3).
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There were more literate MSWs among those new to
the sex trade than those who had sold sex for longer pe-
riods (from 88% in the first year to 66% among those
selling sex for more than 10 years; Chi2-trends p <
0.001). With an increasing duration in sex work, the
mean age of MSWs increased (Chi2-trends p < 0.001)
and an increasing proportion reported being currently
married (Chi2-trends p = 0.004) or living with a sexual
partner (Chi2-trends p = 0.041). Among those with a lon-
ger duration in sex work, the proportion self-identifying
as anal receptive/kothis increased (43% in the first year
and 79% after more than 10 years of selling sex; Chi2-
trends p < 0.001), while the proportion who reported
insertive anal sex with men in the past three months
Table 1 Demographics and sexual practices of MSW and other MSM
Background characteristics Ever sold sex (MSW) Never sold sex (Other MSM) p-value Total
% (n = 334) % (n = 149) % (n = 483)
Place of study
Hyderabad, Andhra Pradesh 82.0 (274) 34.9 (52) <0.001 67.5 (326)
Mumbai, Maharashtra 18.0 (60) 65.1 (97) 32.5 (157)
Demographics
Age <25 years 41.0 (137) 46.3 (69) 0.278 42.7 (206)
Currently married 31.7 (106) 27.5 (41) 0.352 30.4 (147)
Literate 77.0 (257) 87.3 (130) 0.009 80.1 (387)
Living with sexual partner (male or female) 43.1 (144) 30.9 (46) 0.011 39.3 (190)
Self-reported typology
Kothis – receptors or bottoms 65.6 (219) 37.6 (56) <0.001 56.9 (275)
Panthis – inserters or tops 3.0 (10) 20.1 (30) 8.3 (40)
Double-deckers – both receptive & insertive 31.4 (105) 42.3 (63) 34.8 (168)
Sexual partners
Sex with women in the past 3 months 39.5 (132) 48.3 (72) 0.070 42.2 (204)
Ever paid for sex 19.2 (64) 18.1 (27) 0.787 18.8 (91)
Commercial sex with women (sold or bought) in past 7 days 5.4 (18) 2.0 (3) 0.145 4.4 (21)
Sold sex in past 7 days 94.6 (316)
Paid other men for having sex in past 7 days 13.2 (44) 11.4 (17) 0.590 12.6 (61)
Mean number of male partners in the past 7 days (SD) 8.9 (8.6) 2.5 (2.9) <0.001 7.0 (7.9)
Sexual practices reported for the past 3 months
Receptive anal sex 96.1 (321) 71.8 (107) <0.001 88.6 (428)
Insertive anal sex with a male partner 38.3 (128) 54.4 (81) 0.001 43.3 (209)
Insertive vaginal sex 37.1 (124) 45.0 (67) 0.104 39.5 (191)
Insertive anal sex with a female partner 6.6 (22) 10.1 (15) 0.184 7.7 (37)
Condom use
At last receptive anal sex with male partner 87.9 (282) 67.3 (72) <0.001 82.7 (354)
At last insertive anal sex with male partner 82.0 (105) 74.1 (60) 0.169 79.0 (165)
At last insertive vaginal sex 41.1 (51) 50.8 (34) 0.202 44.5 (85)
At last insertive anal sex with female partner 45.5 (10) 26.7 (4) 0.314 37.8 (14)
Consistent condom use with non-commercial male partner 49.8 (113) 41.7 (53) 0.146 46.9 (166)
Consistent condom use with non-commercial female partner 5.3 (12) 11.8 (15) 0.027 7.6 (27)
Other risk factors, knowledge and uptake of STI services
Current use of alcohol or drugs 74.3 (248) 55.7 (83) <0.001 68.5 (331)
Heard about STIs 73.4 (245) 68.5 (102) 0.269 71.8 (347)
Self-perceived as at high risk for STI acquisition 16.2 (54) 8.7 (13) 0.029 13.9 (67)
Ever visited the intervention clinic 75.2 (251) 83.9 (125) 0.033 77.9 (376)
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Table 2 Prevalence of STIs and HIV among MSWs and other MSM
Prevalence of STIs MSW Other MSM p-value Total
% (n = 334) % (n = 149) % (n = 483)
Syphilis serology (RPR + TPHA) 7.8 (26) 4.0 (6) 0.125 6.6 (32)
Urethral NG/CT 3.0 (10) 0.0 (0) NR* 2.1 (10)
Rectal CT 4.8 (16) 4.7 (7) 0.965 4.8 (23)
Rectal NG 9.9 (33) 14.8 (22) 0.119 11.4 (55)
Rectal NG/CT 13.5 (45) 18.1 (27) 0.185 14.9 (72)
Any curable STI (syphilis, Rectal NG/CT, Urethral NG/CT) 21.6 (72) 22.2 (33) 0.884 21.7 (105)
HSV-2 59.9 (200) 29.5 (44) <0.001 50.5 (244)
HIV positivity 43.6 (143) 18.1 (27) <0.001 35.6 (170)
*Not Reported because of insufficient cell size (n < 2).
Table 3 Demographics and sexual practices of MSWs by duration of selling sex to men
Characteristics Duration selling sex (Years) Chi2 p-value
for trends
Total
0-1 2-5 6-10 11-38
% (n = 40) % (n = 124) % (n = 97) % (n = 65)
Demographics
Mean age (SD) 22.6 (4.2) 24.7 (4.5) 27.5 (4.2) 33.1 (5.7) <0.001 26.9 (5.8)
Literate 87.5 (35) 85.5 (106) 71.1 (69) 66.2 (43) <0.001 77.6 (253)
Currently married 25.0 (10) 25.8 (32) 30.9 (30) 47.7 (31) 0.004 31.6 (103)
Living with sexual partner (male or female) 37.5 (15) 38.7 (48) 41.2 (40) 55.4 (36) 0.041 42.6 (139)
Self-reported receptors (kothis) 42.5 (17) 61.3 (76) 72.2 (70) 78.5 (51) <0.001 65.6 (214)
Sexual partners
Sex with women in the past 3 months 37.5 (15) 37.1 (46) 37.1 (36) 47.7 (31) 0.250 39.3 (128)
Sex with wife in past month 20.0 (8) 23.4 (29) 21.7 (21) 40.0 (26) 0.024 25.8 (84)
Mean number of male partners in the past 7 days (SD) 7.7 (6.6) 7.1 (7.6) 8.9 (10.2) 10.6 (11.5) <0.001 8.6 (9.0)
Paid men for sex past 7 days 17.5 (7) 15.3 (19) 7.2 (7) 13.9 (9) 0.327 12.9 (42)
Sexual practices reported for the past 3 months
Insertive anal sex with a male partner 52.5 (21) 41.9 (52) 34 (33) 26.2 (17) 0.003 37.7 (123)
Insertive vaginal sex 27.5 (11) 35.5 (44) 35.1 (34) 47.7 (31) 0.049 36.8 (120)
Condom use
At last insertive anal sex with male partner 85.7 (18) 76.9 (40) 81.8 (27) 88.2 (15) 0.689 81.3 (100)
At last insertive vaginal sex 45.5 (5) 47.7 (21) 32.4 (11) 41.9 (13) 0.508 41.7 (50)
Consistent condom use with non-commercial male partner 35.7 (10) 50.6 (46) 48.3 (29) 57.1 (24) 0.162 49.3 (109)
Consistent condom use with non-commercial female partner 7.1 (2) 4.4 (4) 3.3 (2) 9.5 (4) 0.592 5.4 (12)
Other risk factors, knowledge and uptake of STI services
Current use of alcohol or drugs 65.0 (26) 66.1 (82) 85.6 (83) 76.9 (50) 0.012 73.9 (241)
Heard about STIs 60.0 (24) 75.0 (93) 79.4 (77) 70.8 (46) 0.329 73.6 (240)
Self-perceived as at high risk for STI acquisition 7.5 (3) 12.9 (16) 15.5 (15) 29.2 (19) 0.002 16.3 (53)
Prevalence of STIs and HIV
Syphilis serology 0.0 (0) 8.1 (10) 8.3 (8) 6.2 (4) 0.429 6.8 (22)
Rectal NG/CT 7.5 (3) 14.5 (18) 16.5 (16) 10.8 (7) 0.762 13.5 (44)
HSV-2 35.0 (14) 48.4 (60) 66.0 (64) 84.6 (55) <0.001 59.2 (193)
HIV positivity 32.5 (13) 35.5 (44) 48.5 (47) 56.9 (37) <0.001 43.3 (141)
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decreased (53% in the first year and 26% after more than
10 years of selling sex; Chi2-trends p = 0.003). MSWs
who had been selling sex for more than 10 years re-
ported a higher number of male partners in the last
week (mean 10.6 partners) than those selling sex for a
year or less (7.7 partners; Chi2-trends p < 0.001). The
proportion reporting vaginal sex in the past three
months increased from 28% in the first year to 48% after
more than 10 years selling sex; Chi2-trends p = 0.049,
whereas there was no statistically significant change re-
garding the proportion who reported having had sex
with women in the past three months (p = 0.250). There
were no statistical associations between condom use and
duration of selling sex. Duration of selling sex was
strongly associated with the HIV prevalence which in-
creased from 33% in the first year to 57% among those
selling sex for more than 10 years (Chi2-trends p = 0.001);
and with HSV-2 prevalence which increased from 35% in
the first year to 85% among those selling sex for more
than 10 years (Chi2-trends p < 0.001). Self-perceived risk
for acquisition of STIs increased from 8% in the first year
to 29% after more than 10 years of selling sex (Chi2-trends
p = 0.002). A longer duration of selling sex was associated
with an increasing proportion of MSWs reporting current
use of drugs or alcohol (from 65% in the first year to 77%
after more than 10 years; Chi2-trends p = 0.012).
Correlates of HIV and HSV-2 positivity among MSWs
Table 4 shows the associated characteristics of MSWs
who were HIV seropositive: those from Hyderabad as
compared to those from Mumbai (p < 0.001), among
older MSM (p < 0.001), current users of drugs or alcohol
compared to non-users (p = 0.021), and those with posi-
tive syphilis serology compared to those with negative
syphilis serology (p = 0.001). The risk of HIV infection
increased 8% for each additional year in sex work.
Prevalence of HIV was also higher among illiterate MSWs
than those who were literate (p = 0.014), although one
should note that literacy was a collinear of duration of
selling sex that is associated with HIV prevalence. Four
variables were retained in the multiple regression model.
MSWs from Hyderabad were 7.3 times more likely to be
infected with HIV than those from Mumbai (p < 0.001);
MSWs with a positive syphilis serology were 3.8 times
more likely to be infected with HIV (p = 0.002); those who
had a positive HSV-2 serology were 12.9 times more likely
to be infected with HIV (p < 0.001); and MSWs’ risk of
getting infected with HIV increased 8% for every add-
itional year selling sex (p = 0.002).
Bivariate analysis among MSWs found a higher preva-
lence of HSV-2 infection in Hyderabad than in Mumbai
(p < 0.001), among older MSWs (p < 0.001),among illiter-
ates as compared to literates (p = 0.020), among those
currently married than those never married (p = 0.001),
among those reporting sex with a female in the three
months preceding the study than those with no female
partners (p = 0.013), and among current users of drugs
or alcohol compared to those with no recent intoxicant
use (p = 0.008). Multivariate analysis showed that HSV-2
positivity among MSWs was 10.7 times more likely to be
associated with a positive HIV sero-status (p < 0.001);
four times higher among MSWs from Hyderabad than
from Mumbai (p < 0.001); and the risk for HSV-2 infec-
tion increased 18% for every additional year selling sex
(p < 0.001).
Discussion
Our study showed that MSWs reported more HIV risk
behaviours in comparison to other MSM, including a
higher number of male sexual partners, a higher propor-
tion reporting substance use and receptive anal sex, and a
lower proportion accessing STI services. The prevalence
Table 4 Bivariable and multivariable analysis of factors associated with HIV and HSV-2 seropositivity among MSWs
HIV status HSV-2 status
Correlates
Bivariable Multivariable Bivariable Multivariable
Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI
Hyderabad city (ref Mumbai) 8.69** 3.61-20.92 7.32** 3.01-17.79 6.23** 3.30-11.79 4.00** 1.88-8.54
Illiterates 1.92* 1.13-3.24 1.93* 1.11-3.35
Self-reported receptors – kothis 1.55 0.97-2.48 1.38 0.87-2.18
Marital status (currently married) 1.59 0.99-2.55 2.42** 1.46-4.01
Had sex with women in past 3 months 1.38 0.88-2.16 1.79* 1.13-2.84
Consume alcohol/drugs 1.83* 1.08-3.08 1.96* 1.19-3.22
Duration in sex work 1.08** 1.04-1.13 1.08* 1.03-1.13 1.17** 1.10-1.24 1.19** 1.11-1.27
Syphilis serology (RPR + TPHA) 5.18** 1.84-14.63 3.83* 1.36-10.79 2.37 0.93-6.07
HSV-2 status 13.65** 7.50-24.88 12.92** 7.00-23.84
HIV status 13.65** 7.50-24.88 10.70** 5.63-20.33
*p < 0.05 & p > 0.001; **p ≤ 0.001.
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of HIV and HSV-2 among MSM in general, and MSWs
in particular, was high. HIV prevalence among MSWs
was associated with the place of residence (higher in
Hyderabad than Mumbai), HSV-2 and syphilis seroposi-
tive status and duration of sex work. Our survey also
found a very high HIV prevalence of 57% among MSWs
who had sold sex for more than 10 years. As the dur-
ation in sex work increased, MSWs were less likely to
report insertive anal sex and more likely to self-identify
as kothis/engaging in receptive anal sex. As compared to
Mumbai, MSWs from Hyderabad were at higher risk for
HIV possibly owing to several factors; they were older, a
higher proportion were selling sex, reported higher rates
of receptive anal sex and substance use, and had a higher
prevalence of curable STIs.
The prevalence of HIV among MSM in our clinic-
based study is substantially higher than the prevalence
estimates obtained from a community-based study in
2009, the Integrated Behavioural and Biological Assess-
ment, Round 2 (IBBA-2) that selected participants
through time-location cluster sampling. However, the
IBBA-2 also showed a higher HIV prevalence among
MSM in Hyderabad than in Mumbai (25.8% and 3.8%
respectively) [18]. Another study, conducted among
MSM in the twin cities of Hyderabad and Secunderabad,
which used a non-randomly generated sample from drop
in centres and pubic cruising sites, reported an HIV
prevalence of 22%; the multiple logistic regression ana-
lysis showed significant associations of seropositivity
with age (>30 years), educational level (lower among
post-graduates), history of unprotected anal intercourse
and reported sexual positions (both unmarried and mar-
ried receptive/kothis and unmarried dual/double deckers)
[19]. Hyderabad and Mumbai are the capital cities of the
states of Andhra Pradesh and Maharashtra respectively.
The 2010–11 National HIV Sentinel Surveillance (HSS)
showed that the HIV prevalence among pregnant
women (used as a proxy for the general population) in
the state of Andhra Pradesh is much higher than that of
Maharashtra and the national average (Andhra Pradesh
0.76%, Maharashtra 0.42%, national average 0.40%) [4].
While the multivariate analysis for HIV seropositivity in
our study included well-known individual risk factors, it
is possible that the higher risk in Hyderabad may also be
driven by other factors not measured such as a higher
exposure to HIV through sexual networks of partners
who have a higher HIV prevalence.
The prevalence of HSV-2 among MSWs (60%) is con-
siderably higher than that among general male popula-
tion in India (10%) [20]. As compared to MSM not
selling sex, the high prevalence of HSV-2 among MSWs
is consistent with their higher number of male partners,
since HSV-2 in MSM is strongly associated with the
number of lifetime sexual partners [21].
Reported consistent condom use was relatively low
with non-commercial male partners and very low with
female partners. MSM’s reported condom use at last sex
was lowest for anal sex with female partners, which is
consistent with studies showing that many MSM do not
consider anal sex as a risk behaviour [22,23]. Almost half
of the MSWs reported having sex with women and a
small proportion also reported sex with female sex
workers. In India, many MSM get married and engage in
marital sex in response to familial and peer pressures, as
well as social and cultural norms [24,25]. Our data also
shows a rising trend of a ‘currently married’ status
among MSWs with an increasing duration in sex work.
MSWs who have been selling sex for longer periods may
play a substantial role in transmitting HIV to their wives
and other female sexual partners because of high HIV
prevalence and risky sexual practices.
Despite the fact that one out of four MSWs was in-
fected with curable STIs, only a few perceived them-
selves at risk for STIs and a quarter had never visited
the program clinic for STI services prior to the study.
This gap in uptake of clinical services needs to be ad-
dressed. It is known that clinic visits provide opportun-
ities for risk-reduction counselling, STI management,
syphilis and HIV testing. A study among MSWs in
Mumbai showed that HIV positives are 2.4 times more
likely to be co-infected with life-time syphilis [11]. Our
study also found a relatively high prevalence of syphilis
among MSWs, which is alarming as syphilis was found
to be a significant co-factor for HIV prevalence in our
sample.
A majority of the MSM and more of the MSWs re-
ported consuming alcohol or drugs. It has been demon-
strated that substance use may be a mechanism used by
MSM to cope with psychosocial pressures [26]. In
Pakistan, for example, it is the MSWs’ daily preoccupa-
tion to conceal sex work activities and homosexuality
from their families and a stigmatizing society [27]. Alco-
hol/drug use among MSM in India was found associated
with high risk sexual behaviours, improper use of con-
doms and poor condom use negotiation [28].
There were several limitations in our study. Since the
study was conducted in targeted intervention clinics, the
participation of MSWs in our study could be dispropor-
tionately high and the prevalence of HIV/STIs and cor-
relates may be different in MSM/MSWs who do not
attend such facilities. Therefore, our results may not rep-
resent the general population of MSM/MSWs in the two
cities. The small sample size of some subgroups/categor-
ies of MSWs may affect the statistical power of estimates
and hence there is a need to interpret the data with cau-
tion. However, we have presented the analysis as there
are limited studies on the risk characteristics of MSWs
and they are an important group for HIV prevention.
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We did not collect data on prior HIV testing, which
limits our understanding of MSWs possible uptake of
treatment services. Finally, because this was a cross-
sectional assessment, we cannot make causal inferences.
Conclusion
Our study found that MSWs are extremely vulnerable to
HIV and are likely to be core transmitters to their male
and female partners, which highlights the need for inten-
sified interventions for MSWs. Outreach workers should
prioritize MSWs for prevention services through intensi-
fied risk-reduction education and promoting regular
clinic visits. Clinical services should focus on periodic
syphilis and HIV screening, personalized risk-reduction
counselling including condom negotiation skills. Marital
and regular partners of MSWs are also at high risk for
HIV infection. Hence, effective mechanisms for partner
management need to be established. Given the high HIV
prevalence and vulnerability of MSWs, studies on the
feasibility and acceptability of the newer bio-medical in-
terventions such as pre-exposure prophylaxis and treat-
ment as prevention could be considered.
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 X Harm reduction programs for injecting drug users must 
address HIV transmission within regular sexual part-
nerships (spouse/girlfriend) and include counseling 
on the need for condom use with all sexual partners 
as part of the program. A study (Mishra et al. 2014) 
shows that injecting drug users who engage in risky 
injecting and/or sexual behaviors with casual partners 
also report non-condom use with regular sex partners, 
indicating the high likelihood of HIV transmission from 
injecting drug users to their regular sexual partners. 
 X HIV prevention interventions must address the vulner-
abilities of highly mobile men who have sex with men 
(MSM) as they are at high HIV risk due to their risky 
sexual behavior. A study in southern India shows that a 
higher proportion of mobile MSM reported unprotected 
sex, and were more likely to be HIV infected as com-
pared to non-mobile MSM (Ramesh et al. 2014). 
 X HIV prevention interventions for men who have sex with 
men (MSM) must promote consistent condom use in 
all sexual partnerships. A study shows that a significant 
proportion (53%) of MSM do not use condoms consis-
tently with their male partners, and that condom use 
varies by partner—relatively less with regular partners 
as compared to paying or casual partners (Ramanathan et al. 2013). 
 X Well-designed HIV prevention programs are based on the use of evidence and sound data. A study of 
different techniques for reporting sexually transmitted infections (STI) indicates that although more 
expensive to conduct, rigorous laboratory-based investigations, with highest sensitivity and specificity 
for identifying STI, are more reliable than those based on self-reports, and should remain the corner-
stone of STI prevalence surveys (Nagarajan et al. 2013).
HIV prevention programs 
need to document the 
changing typology and 
pattern of risk; for example, 
they need to address HIV 
transmission in vulnerable 
groups (partners of injecting 
drug users and men who 
have sex with men); and 
reach out to hard-to-reach 
populations. Evidence to 
document the current risk 
environment and designing 
innovative scale-up 
strategies are necessary to 
achieve zero new infections 
in India.
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HIV risk behaviors of male injecting drug users
and associated non-condom use with regular
female sexual partners in north-east India
Ritu Kumar Mishra1*†, Deepika Ganju2†, Sowmya Ramesh2†, Melody Lalmuanpuii1†, Langkham Biangtung1†,
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Abstract
Background: In the context of increasing HIV prevalence among women in regular sexual partnerships, this paper
examines the relationship between male injecting drug users' (IDUs) risky injecting practices and sexual risk
behaviors with casual partners and inconsistent condom use with regular partners.
Methods: Data were drawn from the behavioral tracking survey, conducted in 2009 with 1,712 male IDUs in two
districts each of Manipur and Nagaland states, in north-east India. IDUs' risky behaviors were determined using two
measures: ever shared needles/syringes and engaged in unprotected sex with casual paid/unpaid female partners
in the past 12 months. Inconsistent condom use with regular sexual partners (wife/girlfriend) in the past 12 months
was assessed in terms of non-condom use in any sexual encounter.
Results: More than one-quarter of IDUs had shared needles/syringes, and 40% had a casual sexual partner. Among
those who had casual sexual partners, 65% reported inconsistent condom use with such partners. IDUs who shared
needles/syringes were more likely to engage in unprotected sex with their regular partners (95% vs 87%; adjusted
OR = 2.31, 95% CI = 1.30–4.09). Similarly, IDUs who reported inconsistent condom use with casual partners were
more likely to report unprotected sex with their regular partners (97% vs 66%; adjusted OR = 18.14, 95%
CI = 6.82–48.21).
Conclusion: IDUs who engage in risky injecting and/or sexual behaviors with casual partners also report
non-condom use with their regular sex partners, suggesting the high likelihood of HIV transmission from IDUs
to their regular sexual partners. Risk reduction programs for IDUs need to include communication about
condom use in all relationships in an effort to achieve the goal of zero new infections.
Keywords: Injecting drug users, Inconsistent condom use, Regular sexual partners, HIV risk, High-risk behaviors
Background
Recent studies have shown that the face of the HIV epi-
demic in India is changing; while new infections in the
adult population have reduced dramatically, HIV infection
rates among women have increased over the past decades,
mainly as a result of male-to-female transmission within
marriage and intimate partnerships [1-4]. According to
current estimates, women account for 39% of India's HIV-
positive population [3], of whom the majority have acquired
HIV due to their husband's or regular sexual partner's
high-risk behaviors [4-7]. Reflecting these findings, a study
in south India indicates that most new HIV infections
(80%–85%) among women originated from their hus-
bands/main partners, who acquired HIV from female sex
workers [8].
The regular sexual partners of high-risk males, such as
migrants and injecting drug users (IDUs), are at elevated
risk for HIV [9,10]. Evidence has shown, for example,
that women with a migrant husband are more than
two times more likely to be HIV-positive than those
with a non-migrant husband [7], and monogamous non-
injecting spouses of IDUs are ten times more likely to be
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HIV-positive than general population women [11]. As
documented in several studies, IDUs' dual risk behaviors—
sharing needles/syringes and unprotected sex—make their
sexual partners much more vulnerable to acquiring HIV
[11-13]. High HIV prevalence (7.14%) among IDUs [3]
and continued needle/syringe sharing [14,15] not only in-
crease the risk of HIV acquisition but also increase the
transmission of HIV to their injecting partners. Further, a
large proportion of IDUs are sexually active [13-15]. In
Manipur, 10% of married IDUs engage in sex with female
sex workers and 55% engage in sex with regular female
partners outside marriage [12]. Notably, condom use is
limited in sex with casual paid/unpaid female partners
[11-19]. While HIV transmission among IDUs through
blood contact is considerably higher than through unpro-
tected sex [20], IDUs' risky sexual practices, including low
condom use, creates an environment for the sexual trans-
mission of HIV [10].
Studies from India have shown that the female part-
ners of IDUs who share needles/syringes are at high risk
for HIV; as reported in a study in Chennai, 5% of the
wives of HIV-positive IDUs who reported risky injection
practices were infected with the virus [19]. Other studies
have shown that the female partners of IDUs who en-
gage in sex with casual/regular partners are at risk for
HIV; in Manipur, 45% of the wives of HIV-infected IDUs
who reported risky sexual behaviors were found to be
HIV-positive [18].
In the north-eastern states of India, the HIV epidemic
is driven by injecting drug use—HIV prevalence among
IDUs in 2010–2011 in Manipur was 12.89% and 2.21%
in Nagaland; adult HIV prevalence in 2009 was 1.40% in
Manipur and 0.78% in Nagaland [21].
While there is evidence of the close link between IDUs'
risky injecting and sexual practices outside marriage, lim-
ited information is available on the association between
male IDUs' risk behaviors, that is, unsafe injecting drug
use and unprotected sex with casual paid/unpaid female
partners, and inconsistent condom use with regular sexual
partners (defined as wives or girlfriends) in high HIV
prevalence settings in India. To address this knowledge
gap, this paper examines the relationship between IDUs'
HIV risk behaviors—unsafe injection practices and unpro-
tected sex with casual paid/unpaid partners—and incon-
sistent condom use with regular sexual partners.
Methods
Study design
This study is based on data from the behavioral tracking
survey (BTS), a cross-sectional survey that collected infor-
mation on HIV risk behaviors, HIV knowledge and expos-
ure to harm reduction interventions. The survey was
conducted in 2009 among IDUs in two districts of
Manipur (Ukhrul and Chandel) and two districts of
Nagaland (Kiphire and Zunheboto). Written consent was
obtained for the study from all participants. The study
was reviewed and approved by the institutional review
board (IRB) of the Emmanuel Hospital Association Ethics
Committee, New Delhi.
Sampling
Participants for the BTS were recruited using respondent-
driven sampling (RDS). RDS is a validated probability
sampling method based on conventional snowball sam-
pling used to recruit hidden populations such as sex
workers and IDUs [22]. This method has been used in sev-
eral HIV biological and behavioral surveillance studies
[23]. In RDS, respondents are recruited through an initial
pool of accessible contacts (seeds), who are the starting
point for a system of recruitment based on coupons and
financial incentives.
For this study, the initial four seeds in each district were
purposively selected to reflect the diversity of demogra-
phic characteristics. Three coupons were provided to each
seed participant for distribution among IDUs in their net-
work. Further, each subsequent participant was provided
three coupons to recruit three additional IDUs to partici-
pate in the study, and this process was continued until the
desired sample size was achieved. The sample compos-
ition reached equilibrium within eight to ten recruitment
waves. Only people who presented coupons were eligible
to participate in the study. A detailed description of the
sampling design has been published elsewhere [14].
A sample size of 400 was estimated for this study,
based on the ability to detect a change in proportions of
12 percentage points from estimated baseline values of
50%, with power of 80% and an alpha error of 5% for a
two-sided test. A design effect of 1.5 was applied to ac-
count for intra-class correlation. In all, 1,712 respon-
dents, 836 from Manipur and 876 from Nagaland, were
recruited for this study.
Data collection
To be eligible for participation in the interview, individuals
had to be male, 18 years of age or older, and have injected
drugs for non-medical reasons at least once in the 6
months prior to the survey. Screening of participants for
eligibility was done by peer educators who were acquainted
with the local context of injecting drug use. A standardized
questionnaire, adapted from one previously used in a
large-scale behavioral survey with IDUs in India [24], was
used in the present study. The questionnaire collected in-
formation on sociodemographic characteristics, drug use
and injecting practices, sexual behavior, and condom use.
Measures
The main dependent measures considered in this study
were as follows: (a) had a regular female sexual partner
Mishra et al. Harm Reduction Journal 2014, 11:5 Page 2 of 8
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in the 12 months prior to the survey and (b) inconsistent
condom use with a regular female partner. Participants
were defined as inconsistent condom users if they had
not used a condom at every sexual encounter with a regu-
lar female partner.
Two key independent variables were considered in this
study: (1) needle/syringe-sharing practices ever and (2)
risky sexual behaviors with casual paid/unpaid sexual
partner in the past 12 months. Information regarding
needle/syringe sharing was recorded via a single item in
the questionnaire and was defined as having injected
with needles/syringes previously used by someone else.
For assessing the risky sexual behaviors, the survey ques-
tionnaire included the following questions: (a) Have you
had sex with non-spousal, casual (paid/unpaid) sexual
partners in the past 12 months? (b) How frequently did
you use condoms in sex with such partners? Based on
responses to these two questions, respondents were
grouped into three mutually exclusive categories: (a)
consistent condom users (defined as those who used
condoms at every sexual encounter with casual paid/un-
paid sexual partners); (b) respondents who did not have
a casual paid/unpaid sexual partner, and (c) inconsistent
condom users (defined as those who did not use con-
doms consistently at every sexual encounter with casual
paid/unpaid sexual partners).
Sociodemographic characteristics included age, liter-
acy, marital status, and employment status. Age was
measured as a continuous variable and grouped into
three categories: 18–24, 25–29, and 30 years or older.
Literacy was defined as the ability to both read and
write. Marital status was categorized as the respondent
being never married or ever married, and employment
status was recorded as a response to direct questions
and grouped into six categories: unemployed, student,
self/salaried employment, laborer (agricultural/non-agri-
cultural), small-time business/trade, and others (includ-
ing other occupations such as unskilled labor and selling
drugs).
Age at drug initiation was recorded as a continuous
variable and grouped into four categories: less than 18,
18–24, 25–29, and 30 years and older. Drug use was di-
chotomized as frequent (defined as injecting at least four
times in the past week) and less frequent (defined as
injected less than four times in the past week).
Statistical analysis
The study used the RDS method to recruit participants.
In most cases, RDS data are analyzed using RDSAT soft-
ware, which generates weighted estimates of proportions
[22]. However, RDSAT software cannot calculate bivari-
ate or multivariate statistics; therefore, in this study,
STATA (Version 11.0) was used for all analyses. Descrip-
tive analyses were undertaken for all sociodemographic
variables and sexual and injecting behaviors. Bivariate ana-
lyses explored the relationship between IDUs' risky inject-
ing practices and sexual practices with casual partners
against key sociodemographic characteristics. Further, a
multivariate logistic regression analysis was conducted to
estimate the strength of association between IDUs' risk
behaviors and inconsistent condom use with regular sex-
ual partners, after adjusting for age, marital status, literacy,
occupation, age at first injection, frequency of injecting
drugs, and state.
Results
In both Manipur and Nagaland, most respondents were
less than 30 years of age, literate, and had never married
(Table 1). Around two fifths were unemployed. The fre-
quency of drug use differed across the states: while 80%
of respondents in Manipur frequently injected drugs (at
least four times in the last week), only 36% in Nagaland
were frequent drug injectors. Around one quarter or
more IDUs in both states had shared needles/syringes.
Although a higher proportion of IDUs in Nagaland
(46%) than in Manipur (35%) had a casual paid/unpaid
sexual partner in the past 12 months, unprotected sex
with these partners was higher in Manipur (72%) than in
Nagaland (60%).
Over one fourth (29%) of participating IDUs reported
sharing needles/syringes, and two fifths (40%) reported
engaging in sex with casual female partners (Table 2).
Almost two thirds of those who had sex with casual fe-
male partners reported inconsistent condom use. There
was an overlap among IDUs who shared needles and en-
gaged in sex with casual female partners: of those who
shared needles, 40% also engaged in sex with a casual fe-
male partner, and of those reporting sex with casual fe-
male partners, 29% also shared injections/syringes. As
seen in Table 2, the significant descriptors of unsafe
injecting practices were age, education, marital status,
occupation, age at first injecting drug use, and frequency
of injecting use (p < 0.05). Similar findings were noted
for inconsistent condom use in sex with casual female
partners (p < 0.001), except for frequency of injecting
drugs (p = 0.059).
Although IDUs reporting risky sexual behavior with
casual paid/unpaid partners were less likely to have a
regular sexual partner (42% vs 62%; adjusted OR = 0.41,
95% CI = 0.29–0.59) (Table 3), the odds of inconsistent
condom use in sex with these partners were higher than
among those who used condoms consistently with casual
paid/unpaid partners (97% vs 66%; adjusted OR = 18.14,
95% CI = 6.82–48.21). Similarly, IDUs who did not have
a casual paid/unpaid sexual partner in the past 12
months were significantly more likely to engage in un-
protected sex with regular partners as compared to
those who used condoms consistently in sex with casual
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paid/unpaid partners (92% vs 66%; adjusted OR = 2.87,
95% CI = 1.73–4.77). Additionally, IDUs who shared nee-
dles/syringes were more likely to engage in unprotected
sex with regular partners than their counterparts (95% vs
87%; adjusted OR = 2.31, 95% CI = 1.30–4.09).
Discussion
The findings of this study indicate that the majority of
IDUs who have sex with casual female partners do not
use condoms consistently in these relationships, findings
similar to those reported in studies elsewhere in India
[12,15]. The current study adds to this literature suggest-
ing a significant association between IDUs' risky sexual
practices with casual partners and non-condom use with
regular sexual partners. Additionally, IDUs' who share
injections/needles are more likely to engage in unpro-
tected sex with their regular female partners, if they have
such partners. These results provide evidence for the de-
bate around the increase in HIV transmission to spouses
from high-risk partners, for example, male IDUs in this
study setting.
The finding that condom use practices are similar irre-
spective of sexual partner—IDUs who engage in unpro-
tected sex with casual partners also report non-condom
use with regular sexual partners—is of concern, as this
could fuel the acquisition and transmission of HIV
within these overlapping sexual networks. These findings
are critical in light of recent estimates of new IDU epi-
demics emerging in selected states and districts of India
[3] and indicate the need for HIV prevention interven-
tions to go beyond addressing the risks associated with
IDUs' needle-sharing practices to also focus on reducing
the risk of sexual transmission of HIV in drug use set-
tings. Special efforts are needed to reduce the vulnerabil-
ity of IDUs' sexual partners to HIV, particularly their
regular sexual partners, the majority of whom presum-
ably are low-risk non-injecting women [11,18,19], who
Table 1 Sociodemographic characteristics, injecting
practices, and sexual risk behaviors of injecting drug
users
Characteristics Manipur
N = 836
Nagaland
N = 876
Total
N = 1,712
% (n) % (n) % (n)
Age
18–24 28.7 (240) 48.4 (424) 38.8 (664)
25–29 25.2 (211) 30.4 (266) 27.9 (477)
30+ 46.1 (385) 21.2 (186) 33.4 (571)
Literacy
Illiterate 10.3 (86) 26.6 (233) 18.6 (319)
Literate 89.7 (750) 73.4 (643) 81.4 (1,393)
Marital status
Never married 58.0 (485) 68.2 (597) 63.2 (1,082)
Ever married 42.0 (351) 31.8 (279) 36.8 (630)
Employment status
Unemployed 32.5 (272) 45.2 (396) 39.0 (668)
Student 6.6 (55) 13.1 (115) 9.9 (170)
Self/salaried employment 20.7 (173) 15.0 (131) 17.8 (304)
Laborer (agricultural/
non-agricultural)
32.9 (275) 22.0 (193) 27.3 (468)
Small business/trade 5.5 (46) 2.7 (24) 4.1 (70)
Othersa 1.8 (15) 1.9 (17) 1.9 (32)
Age at first injection (years)
< 18 7.5 (63) 5.0 (44) 6.3 (107)
18–24 57.8 (483) 71.9 (630) 65.0 (1,113)
25–29 20.1 (168) 19.5 (171) 19.8 (339)
30+ 14.6 (122) 3.5 (31) 8.9 (153)
Frequency of injecting drugsb
Less frequent 20.0 (167) 64.4 (564) 42.7 (731)
Frequent 80.0 (669) 35.6 (312) 57.3 (981)
Shared needles/syringes
No 67.1 (561) 74.7 (654) 71.1 (1,215)
Yes 32.8 (274) 25.3 (221) 29.0 (495)
Had a casual paid/unpaid
sexual partnerc
No 65.2 (545) 54.5 (477) 59.7 (1,022)
Yes 34.8 (291) 45.6 (399) 40.3 (690)
Condom use with casual paid/
unpaid sexual partnerc, d, e
Consistent 28.5 (83) 40.6 (162) 35.5 (245)
Inconsistent 71.5 (208) 59.4 (237) 64.5 (445)
Had a regular sexual partnerf
No 46.9 (392) 30.1 (264) 38.3 (656)
Yes 53.1 (444) 69.9 (612) 61.7 (1,056)
Table 1 Sociodemographic characteristics, injecting
practices, and sexual risk behaviors of injecting drug
users (Continued)
Condom use with regular
sexual partnerd, f, g
Consistent 11.5 (51) 10.3 (63) 10.8 (114)
Inconsistent 88.5 (393) 89.7 (548) 89.2 (941)
aInclude other occupations such as unskilled labor and selling drugs.
bFrequent includes those who injected at least four times in past week; less
frequent includes those who injected less than four times in the past week.
cCasual paid/unpaid sexual partner: women with whom IDUs had sex in the
last 12 months in exchange for cash/drugs/kind and women other than main
steady partner/spouse with whom IDUs had sex but did not pay. dConsistent:
used condoms in every sexual encounter; inconsistent: did not use condoms
consistently in every sexual encounter. eAmong those who had a casual paid/
unpaid sexual partner. fRegular sexual partner: main/steady sexual partner
(spouse or girlfriend) in the past 12 months. gAmong those who had a regular
sexual partner. Sum of the categories may not total to 100 due to
missing responses.
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are currently not reached by HIV prevention programs
due to the lack of programmatic learnings around reach-
ing IDUs' regular sexual partners.
As seen in this study, one quarter of IDUs engage in
unsafe injecting practices and the majority reported
unprotected sex with both casual paid/unpaid as well as
regular sexual partners. IDUs' unprotected sexual prac-
tices with regular partners may be due to the low-risk
perception of HIV acquisition or transmission in such
partnerships [19,25] or due to the fear of losing regular
Table 2 Association between IDUs' background characteristics, needle/syringe sharing and condom use with casual
partners
Characteristics Shared needles/syringes Condom use with casual paid/unpaid sexual partnera
No Yes P
value
Consistent
condom use
No casual
paid/unpaid
sexual partner
Inconsistent
condom usea
p value
% (n) % (n)
% (n) % (n) % (n)
Condom use with casual
paid/unpaid sexual partnera
0.042
Consistent condom use 15.6 (189) 11.3 (56) – – –
No casual paid/unpaid sexual partner 59.5 (723) 60.0 (297) – – –
Inconsistent condom useb 24.9 (303) 28.7 (142) – – –
Shared needles/syringes 0.042
No – – 77.1 (189) 70.9 (723) 68.1 (303)
Yes – – 22.9 (56) 22.1 (297) 31.9 (142)
Age (years) <0.001 <0.001
18–24 42.9 (521) 28.7 (142) 60.4 (148) 30.6 (313) 45.6 (203)
25–29 27.1 (329) 29.9 (148) 26.9 (66) 25.2 (258) 34.4 (153)
30+ 30.0 (365) 41.4 (205) 12.7 (31) 44.1 (451) 20.0 (89)
Literacy <0.014 <0.001
Illiterate 17.1 (208) 22.2 (110) 9.0 (22) 21.3 (218) 17.8 (79)
Literate 82.9 (1007) 77.8 (385) 91.0 (223) 78.7 (804) 82.3 (366)
Marital status <0.001 <0.001
Never married 66.3 (805) 55.8 (276) 88.6 (217) 48.6 (497) 82.7 (368)
Ever married 33.7 (410) 44.2 (219) 11.4 (28) 51.4 (525) 17.3 (77)
Employment status <0.001 <0.001
Unemployed 39.8 (484) 37.0 (183) 49.0 (120) 34.6 (354) 43.6 (194)
Student 12.1 (147) 4.7 (23) 16.3 (40) 7.1 (73) 12.8 (57)
Self/salaried employment 17.4 (211) 18.8 (93) 16.7 (41) 18.9 (193) 15.7 (70)
Laborer (agricultural/non-agricultural) 25.6 (311) 31.7 (157) 13.5 (33) 32.8 (335) 22.5 (100)
Small business/trade 3.2 (39) 6.1 (30) 3.3 (8) 4.8 (49) 2.9 (13)
Othersc 1.9 (23) 1.8 (9) 1.2 (3) 1.8 (18) 2.3 (11)
Age at first injection (years) <0.001 < 0.001
< 18 5.7 (69) 7.7 (38) 4.9 (12) 5.2 (53) 9.4 (42)
18–24 63.5 (772) 68.7 (340) 81.6 (200) 58.2 (595) 71.5 (318)
25–29 20.1 (244) 19.0 (94) 11.8 (29) 23.3 (238) 16.2 (72)
30+ 10.7 (130) 4.7 (23) 1.6 (4) 13.3 (136) 2.9 (13)
Frequency of injecting drugsd 0.002 0.059
Less frequent 45.1 (548) 37.0 (183) 38.4 (94) 45.0 (460) 39.8 (177)
Frequent 54.9 (667) 63.0 (495) 61.6 (151) 55.0 (562) 60.2 (268)
Column percentages are presented. n = total sample size for that category. aCasual paid/unpaid sexual partner: women with whom IDUs had sex in the last 12
months in exchange for cash/drugs/kind and women other than main steady partner/spouse with whom IDUs had sex but did not pay. bInconsistent condom use:
did not use a condom consistently in every sexual encounter. cOthers: includes other occupations such as unskilled labor, selling drugs. dFrequent includes those
who injected at least four times in the past week; less frequent includes those who injected less than four times in the past week.
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sexual partners if they disclose their risky injecting prac-
tices. Further research is needed to understand whether
the regular female sexual partners of IDUs who engage
in unsafe injecting practices have knowledge of HIV
transmission and prevention. From the immediate pro-
grammatic perspective, peer educators need to counsel
all IDUs on the risk of HIV transmission to regular sex-
ual partners, if they do not adopt safe behaviors. A post
hoc analysis suggests that about 3% of the total IDUs in
the study districts not only shared injections and engaged
in unprotected sex with casual paid/unpaid partners, but
they also had sex with regular female partners. Every such
respondent reported non-condom use in sex with regular
female partners, indicating a high probability of HIV trans-
mission within intimate partner relationships.
The results of this study also suggest that there are
specific sub-groups of IDUs who engage in risky behav-
iors, including those in the younger age groups, not cur-
rently married, who inject frequently, and who had
initiated injecting behaviors at a young age. Our findings
on the characteristics of IDUs engaging in risky practices
supports other published research studies, particularly
regarding the early initiation into injecting drug use and
frequency of injection increasing their HIV risk behaviors
[17,18,26]. Efforts are needed to reach young, unmarried
IDUs who are at high risk for HIV, through the use of
young peer educators to encourage service utilization, and
by organizing social activities that motivate young IDUs to
take up risk reduction services [27].
Further, the results suggest the need to advance ongoing
HIV prevention programs by identifying and reaching out
to IDUs' regular sexual partners, to build awareness
among such women about HIV risks and the ways to pre-
vent infection. Available program resources for IDUs, such
as the network of outreach workers, drop-in centers and
voluntary counseling and testing centers, could be used to
provide information and services to IDUs' regular sexual
partners who are currently not covered by any HIV pre-
vention programs. However, services may need to be ap-
propriately designed to meet their needs. For example,
drop-in centers for IDUs are perceived as providing ser-
vices to high-risk males; as a result, IDUs' regular partners,
who are mainly non-injecting women, may be reluctant to
access these services for fear of being stigmatized; there-
fore, an effective strategy would be to set up female-
friendly centers staffed entirely by women that provide a
safe space for non-injecting women, which could also link
women to other maternal health services [27]. Similarly,
harm reduction programs for male IDUs currently use
male outreach workers and male peer educators to pro-
vide services; however, to reach IDUs' sexual partners,
female outreach workers and peer educators could be
employed.
Although the study findings have important implica-
tions for HIV prevention programs and research, they
should be considered in light of certain limitations. First,
the odds ratios in this paper were derived from un-
weighted estimates because RDSAT software, which is
generally used to analyze RDS data, cannot calculate bi-
variate or multivariate statistics; therefore, STATA was
used for all analysis. Second, the findings of the study are
based on self-reported data, which may be subject to so-
cial desirability bias, and as a result, socially unacceptable
behaviors may have been underreported. However, the use
of trained field staff may have increased study participants'
comfort level at the time of interview and reduced under-
reporting. Finally, the study findings cannot be generalized
to all IDUs across the country as injecting drug practices
in India vary across states. However, these limitations
do not compromise the internal validity of the data.
Table 3 Association between needle/syringe sharing, condom use with casual partners, and condom use with regular
partners
Had a regular sexual partnerb Inconsistent condom use with regular sexual
partnera, b
% (N) Adjusted OR (95% CI)c % (N) Adjusted OR (95% CI)c
Shared needles/syringes
No 59.8 (1,215) Ref 86.6 (726) Ref
Yes 66.1 (495) 1.23 (0.94, 1.61) 94.8 (327) 2.31 (1.30, 4.09)**
Condom use with casual paid/unpaid sexual partner a, d
Consistent condom use 61.6 (245) Ref 66.2 (151) Ref
No casual paid/unpaid sexual partner 69.9 (1,022) 0.85 (0.61, 1.20) 91.9 (714) 2.87 (1.73, 4.77)***
Inconsistent condom use 41.9 (445) 0.41 (0.29, 0.59)*** 97.4 (190) 18.14 (6.82, 48.21)***
Row percentages are presented. OR odds ratio, CI confidence interval. *p < 0.05, **p < 0.01, ***p < 0.001.
aInconsistent condom use: did not use a condom consistently in every sexual encounter. bRegular sexual partner: main/steady sexual partner (spouse or girlfriend)
in the last 12 months. cAdjusted for age, marital status, literacy, occupation, age at first injection, frequency of injecting drugs, and state; additionally shared
needles/syringes and condom use with casual paid/unpaid sexual partner adjust for each other in this model. dCasual paid/unpaid sexual partner: women with
whom IDUs had sex in the last 12 months in exchange for cash/drugs/kind and women other than main steady partner/spouse with whom IDUs had sex but did
not pay.
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In conclusion, our findings show that IDUs who engage
in risky behaviors such as unsafe injecting practices and
unprotected sex with casual partners are more likely to
engage in unsafe sex with regular female partners, suggest-
ing the urgent need to address HIV transmission within
regular sexual partnerships. Ongoing risk reduction pro-
grams for IDUs need to expand their focus to include
communication about condom use in all relationships in
addition to addressing IDUs' unsafe injection practices in
an effort to achieve the goal of zero new infections. An al-
ternative and effective means to reach low-risk women,
who are partners of individuals at high HIV risk, could be
by providing HIV prevention services through available
maternal and child health programs in India and else-
where at the community level.
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ABSTRACT
Objectives Mobility is an important factor contributing
to the spread of HIV among key population at risk for
HIV; however, research linking this relationship among
men who have sex men (MSM) is scarce in India. This
study examines the association between mobility and
sexual risk behaviour and HIV infection among MSM in
southern India.
Methods Data are drawn from a cross-sectional
biobehavioural survey of 1608 self-identified MSM from
four districts of Andhra Pradesh in India, recruited
through a probability-based sampling in 2009–2010.
Logistic regression models were used to estimate odds
ratios and 95% CIs for sexual risk behaviours
(unprotected sex with any male partner) and HIV infection
based on the mobility status (travelled and had sex in the
past year) after adjusting for sociodemographics and risk
behaviours.
Results Of the 1608 MSM, one-fourth (26%) were
mobile. Of these, three-fourths had travelled across
districts but within the state (56%), and one-fifth (20%)
across states. As compared to non-mobile MSM, a higher
proportion of MSM who were mobile across districts
(adjusted (OR=1.42, 95% CI 1.04 to 1.95) or states
(adjusted OR=3.20, 95% CI 1.65 to 6.17) reported
having unprotected sex with any male sexual partner.
Further, mobility across districts (adjusted OR=1.43, 95%
CI 1.01 to 2.03) or states (adjusted OR=2.45, 95% CI
1.46 to 4.10) was significantly associated with HIV
infection.
Conclusions Mobile MSM have a higher likelihood of
contracting HIV. Interventions extending the ways to reach
out to MSM with greater mobility may augment ongoing
efforts to reduce the spread of HIV/AIDS in India.
INTRODUCTION
Mobility has been identified as one of the key vehi-
cles in the transmission of HIV around the world.1–
6 Several research studies have shown that men
who are occupationally mobile are more likely to
indulge in risky sexual behaviour such as unpro-
tected sex, having non-spousal sexual partners
while away from home thereby increasing their vul-
nerability to HIV infection.2 6–8 Prior research has
also highlighted mobility of female sex workers
(FSW) as one of the reasons for the spread of HIV,
with FSWs travelling frequently in search of
work9 10 and engaging in unprotected sexual
encounters.4 9
This focus on mobility and HIV/AIDS has so far
ignored the mobility of men who have sex with
men (MSM) who constitute an important group at
elevated risk of HIV infection globally as well as in
India when compared with the general popula-
tion.11–13 There is an increasing awareness of MSM
behaviour in India with about 3% of general male
population reporting same sex behaviour.14 MSM
in India do not form a separate sexual network as
is observed in Western countries. Instead, they
mingle extensively with female partners due to
societal pressure.15–18 High HIV prevalence in this
group coupled with the fact that a significant pro-
portion engage in sexual relationships with women
makes them an important bridge population
between the key population at high risk for HIV
and the general population for acquiring or trans-
mitting HIV.17 19 20 For these reasons, MSM have
been considered as one of the core groups in the
Indian national response to this epidemic. In high
HIV-prevalent states, the government devised a
strategy to decrease risky sexual behaviour among
MSM. Besides this, Avahan, the India AIDS initia-
tive provided HIV prevention interventions in
selected districts over a 10-year period (2003–
2013). The package of services included condom
promotion and distribution, behaviour change com-
munication for prevention of risky sexual beha-
viours, treatment of sexually transmitted infections
(STI), community mobilisation, and referral for
care, support and treatment (CST) services.21 22
Although the intervention strategies targeted at
MSM have led to a steady decline in HIV preva-
lence at the national level from 2003 to 2010–
2011,23 but still the prevalence is high among them
(>5%) in most high-prevalent states in India,23
making the MSM community still highly vulnerable
to HIV infection. Given that the HIV programs in
India have led to safer sexual practices among
MSM, it is important that the interventions reach
all, especially those highly vulnerable to HIV. Since,
MSM in India are socially marginalised and same
sex behaviour is highly stigmatised, there is wide-
spread denial of such behaviours by those prac-
ticing them.12 16 20 Additionally, those who tend to
travel geographically may be particularly more diffi-
cult to contact under any programme. At present
very little is known about the extent of mobility in
this group. An understanding of the degree and
pattern of mobility and its relation to HIV risk is
needed in order to guide future programmes to
Ramesh S, et al. Sex Transm Infect 2014;0:1–7. doi:10.1136/sextrans-2013-051350 1
Epidemiology
 STI Online First, published on March 26, 2014 as 10.1136/sextrans-2013-051350
Copyright A ticle author (or their employer) 2 14. Produced by BMJ Publishing Group Ltd under licence. 
 group.bmj.com on May 28, 2014 - Published by sti.bmj.comDownloaded from 
236  •  Article 24
design interventions to increase coverage and to reach those
highly vulnerable to HIV infection. The present study, therefore,
aims to (1) describe the degree and pattern of mobility among
MSM; (2) examine the relationship of mobility with HIV risk
behaviour and HIV infection in MSM.
METHODS
Design, setting and sample
Data used in this study are drawn from the Integrated Behavioural
and Biological Assessment (IBBA), a cross-sectional survey con-
ducted in 2009–2010 among MSM recruited through time-
location cluster sampling in four high HIV-prevalent districts of
Andhra Pradesh, India (Hyderabad, Guntur, East Godavari and
Visakhapatnam).24 Although, the survey was undertaken in four
high-prevalent states, the recruitment and eligibility criteria dif-
fered from state to state. Therefore, we chose to explore the
objective using the data from Andhra Pradesh. In Andhra Pradesh,
the eligibility criteria for inclusion in the survey was ‘any man or
hijra (transgender), self-identified MSM, aged 18 years or above,
who had sex (oral, manual, or penetrative), paid or unpaid, with
another man in the last one month’. The overall survey design and
sample size calculation has been described elsewhere.25
Face-to-face interviews were conducted by trained investiga-
tors in the local language, using a structured questionnaire that
included questions on sociodemographic characteristics, sexual
behaviour and mobility. Additionally, respondents provided
blood samples and were tested for HIV. Details of testing proce-
dures adopted in the survey are available elsewhere.25 Overall, a
sample of 1608 MSM completed the behavioural interview and
provided blood samples.
Ethical considerations
Approval for conducting IBBA was obtained from the ethical
review boards of participating institutions and Government of
India’s Health Ministry Screening Committee. A comprehensive
consent process was adopted: respondents were informed about
all aspects of the survey, following which oral consent was
obtained separately for the behavioural and biological
component.
Measures
Sociodemographic and sexual behaviour
The sociodemographic characteristics considered in this paper
were based on single items in the questionnaire, which included
age (<26, 26+), literacy (illiterate, literate), marital status (ever
married, never married) and sex work as the primary source of
income (no/yes). Respondents were considered to have correct
comprehensive knowledge if they correctly identified two major
ways of preventing sexual transmission of HIV and rejected two
most common misconceptions about HIV transmission.
Information on sexual behaviour was captured by asking respon-
dents to self-identify into subcategories of sexual identities such
as kothi (predominantly receptive during anal sex), panthi (pre-
dominantly insertive during anal sex), double-decker (receptive
and insertive during anal sex), bisexual (engage in homosexual
and heterosexual behaviour) and hijra (transgender). Age at first
sex was measured as a continuous variable and grouped into
three categories (≤15, 16–18, 19+). Having multiple male
sexual partners was derived through a series of questions that
were asked concerning different types of lifetime male sexual
partners. The answers were grouped into two categories (<2, 2
+). HIV testing behaviour of MSM was derived from survey
items that asked whether they had ever undergone HIV testing
(no/yes). Sociodemographic and sexual behaviour characteristics
were used as covariates in the multivariate analyses.
Mobility
Mobility was the key independent measure used in this paper.
Respondents were classified as mobile if they had travelled
outside their current place of residence (city/town/village) in the
past year and had sex at destination. Further, degree of mobility,
another key independent variable was derived from the survey
item that asked about different places the respondent had trav-
elled outside their current place of residence in the past year
and had sex at destination. Those indicating no mobility, that is,
no travel outside their current place of residence (city/town/
village) in the past year were coded as ‘1’; those reporting travel
at least once outside their city/town/village in the past year, but
within the district, and had sex at destination were coded as ‘2’;
those reporting travel at least once outside the district in the
past year, but within the state, and had sex at destination were
coded as ‘3’ (this was inclusive of travel within the district also);
and those indicating travel at least once outside the state in the
past year, and had sex at destination were coded as ‘4’ (this was
inclusive of travel within the district and/or state).
Pattern of mobility
The pattern (direction) initiated from different districts was
derived from the survey items that asked about their current
place of residence and names of other places (district/state) the
respondent had travelled to and had sex in the past year. Volume
of mobility (load proportion of MSM reporting travel in that dir-
ection) on each route, was categorised based on the load from
heaviest to lightest (≥30%, 20–29%, 10–19%, 5–9%). Mobility
to any place with a volume below 5% was not considered as it
does not constitute a major route of mobility.
Sexual risk behaviour and HIV
The survey collected information on condom use behaviour
with a regular male partner, regular hijra partner, commercial
male partner(s) who paid to have sex with the respondent,
male/hijra partner(s) whom the respondent paid to have sex,
and other non-commercial/non-regular partner(s). These items
in the survey instrument were used to create inconsistent
condom use variable, a dichotomous composite measure
whereby a respondent was classified as inconsistent if respond-
ent reported (a) not using a condom at last sex with any male/
hijra sexual partner (paid or unpaid), (b) not using a condom,
in general, in all sexual encounters with a paid or unpaid male/
hijra sexual partner.
HIV status was determined based on the laboratory test
results, and the respondents were considered HIV positive if
their blood samples tested positive on the Microelisa test, and
confirmed by the Genedia HIV ½ ELISAV.3.0 test.
Statistical analyses
Data were analysed using STATA V.11.1. χ2 test was used to
assess the difference in mobility status by sociodemographic and
sexual practices of MSM. A series of multivariate logistic regres-
sion models were constructed to measure the association of
mobility and degree of mobility with inconsistent condom use
with any male/hijra partner and HIV serostatus. Unadjusted and
adjusted ORs and corresponding 95% CIs are presented.
Sampling weights were used to account for differential probabil-
ities of selection of MSM across districts and differential non-
response rates. The weighting methodology has been described
elsewhere.25 To facilitate interpretation, the results are also
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presented as adjusted proportions. The adjusted proportions are
the expected proportions of the outcome variable for each cat-
egory of the exposure variable after controlling for differences
in the background variables. After fitting the logistic regression
model, the proportion of MSM reporting inconsistent condom
use with any male/hijra partner was calculated for each category
of mobility status, using the estimated coefficients after adjusting
(setting these variables to their mean value) for age, literacy,
marital status, source of income, self-identity, age at sexual
debut with a male, awareness of Avahan HIV prevention pro-
gramme, comprehensive knowledge about HIV, voluntary HIV
testing and having multiple/different male partners. Similarly,
proportion of HIV positive by each category of mobility status
was calculated after adjusting for age, literacy, marital status,
source of income, self-identity, age at sexual debut with a man,
having multiple/different male partners, awareness of Avahan
HIV prevention programme, comprehensive knowledge about
HIV, voluntary HIV testing and inconsistent condom use.26 27
RESULTS
A total of 422 (26%) respondents indicated that they had trav-
elled at least once outside their current place of residence and
had sex at destination in the past year. Of these 422 MSM,
more than half (56%) had travelled at least once across the dis-
trict, and about one-fifth (20%) had travelled across the state.
As indicated in table 1, there were interdistrict variability in the
extent of mobility, with MSM in East Godavari being most
mobile (32%) and those in Guntur being least mobile (23%),
but in terms of mobility across the state, Hyderabad topped the
list (11%). Significantly higher proportion of MSM who were
25 years or older (29% vs 24%, p<0.05), who were never
married (29% vs 23%, p<0.01) reported mobility as compared
to their counterparts. Mobility by self-identity of respondents
indicated that a higher proportion of hijra (41%) and kothi
(35%) reported mobility in the past year than double-deckers
(29%) or bisexuals (19%), with panthi (14%) being the least
mobile. Half the MSM (50%) who reported sex work as their
main source of income were mobile, and the majority of these
moves were across the state. A higher proportion of MSM
whose sexual debut with a male was at an early age (<=15:
40%), who had more than one lifetime sexual partner (31% vs
12%, p<0.001), reported mobility compared to their counter-
parts. Mobility was high among those who reported being
aware of Avahan HIV prevention programmes (29% vs 24%,
p<0.05), whereas those with comprehensive knowledge (22%
vs 28%, p<0.05); who underwent HIV testing voluntarily (22%
vs 28%, p<0.05), reported less mobility compared to their
counterparts.
Pattern of mobility
Figure 1 indicated the pattern of movement among mobile
MSM in Andhra Pradesh. We observed that the mobility pattern
in the coastal districts, namely East Godavari, Visakhapatnam
and Guntur were similar. They were more likely to travel within
the state. Hyderabad emerged as the most likely destination
within the state. But compared with other places of origin,
those who resided in Hyderabad were more likely to travel
outside the state than within. Maharashtra was reported by all
as the most common destination outside of Andhra Pradesh.
Association between mobility and sexual risk behaviour
Mobility was significantly associated with sexual risk behaviour.
As indicated in table 2 mobile MSM were more likely to report
unprotected sexual encounter with any male sexual partner
(74% vs 63%, adjusted OR=1.7, 95% CI 1.3 to 2.2) compared
to their non-mobile counterparts. Further, a higher proportion
of MSM who were mobile across districts (71% vs 63%,
adjusted OR=1.4, 95% CI 1.1 to 1.9) or states (80% vs 63%,
adjusted OR=2.4, 95% CI 1.2 to 4.8) reported inconsistent
condom use with any male/hijra sexual partner as compared
with non-mobile MSM.
Association between mobility and HIV infection
The odds of being infected with HIV were higher among MSM
who travelled outside their current place of residence and had
sex at destination than those who did not (adjusted OR=1.7,
95% CI 1.2 to 2.2). Further, this association was stronger as the
degree of mobility increased. Compared with non-mobile
MSM, respondents who travelled outside the district but within
the state had 70% higher likelihood of being infected with HIV,
whereas those who travelled outside the state were two times
more likely to be diagnosed as HIV positive (adjusted OR=2.2,
95% CI 1.3 to 3.8).
DISCUSSION
In the current study which was aimed at understanding the
mobility status and its relationship with HIV risk behaviour and
HIV prevalence, we found that, more than one-fourth of MSM
travelled outside their current place of residence and had sex at
destination in this high HIV-prevalent state of southern India.
Mobility status, however, differed by districts, sexual identities,
age at sexual debut with a male, main source of income and
marital status. Our study indicated that mobility adversely affects
the vulnerability of MSM to HIV. Furthermore, the likelihood of
being diagnosed with HIV increased with increase in the degree
of mobility. As observed in prior research with FSWs and male
migrants, mobility, per se, may not be associated with HIV; it
may increase the vulnerability to risky sexual behaviour.1 6 28–30
In the current study, similar results indicate that MSM who
reported greater mobility were engaged in greater sexual risk
activities that were likely to expose them to HIV infection.
There was district level variability in the pattern of mobility.
Within the state, Hyderabad emerged as the most likely destin-
ation, which suggests that many visited this cosmopolitan city to
practice their preferred lifestyle, but, mobile MSM residing in
Hyderabad were more likely to travel outside the state than
within. Maharashtra was the most common destination outside
of Andhra Pradesh, as has been observed in other populations
such as FSWs.9 Although only a small proportion of MSM
reported mobility across the state, but these highly mobile MSM
reported low condom use and also experienced higher rates of
HIV compared to non-mobile MSM.
Differences were observed in the degree of mobility among
MSM according to whether they practiced receptive or insertive
anal sex. Mobility was higher among hijras and kothis, com-
pared to double-deckers, bisexuals and panthis. A possible
reason could be that hijras and kothis are more likely to depend
on sex work as their main source of income compared to other
MSM.31 32 Greater mobility probably helped them increase
their client base. Additionally, the small percentage of MSM
reporting sex work as their main source of income, could be
due to the stigmatised nature of male sex work in general.31
However, mobility in this subgroup was observed to be very
high. This is of concern, because research in other populations,
such as FSWs and migrant workers, has shown that
employment-related mobility is a significant factor for sexual
risk behaviour, exposing them to HIV infection.1 2 6
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Although mobility was high among those who reported
knowledge about HIV prevention programs, but when it came
to comprehensive correct knowledge about HIV/AIDS, higher
mobility was reported among those with incorrect comprehen-
sive knowledge. Furthermore, a lower proportion of MSM who
reported having undergone HIV testing were mobile as com-
pared with their counterparts. This indicates that mere knowl-
edge about prevention programmes is not adequate enough to
change behaviour among MSM.
While this study underlines the strong association between
mobility and the prevalence of HIV among MSM, the results
should be interpreted in light of certain limitations. First, the
key independent variable and sexual risk behaviour considered
in this study were based on self-reported responses, and the
limitation of self-reported data is widely recognised. Moreover,
condom use may have been over-reported due to social desir-
ability bias, following the promotion of safer behaviours
through interventions. Second, while our study analyses recent
Table 1 Mobility status by sociodemographic and sexual practices of men who have sex with men in Andhra Pradesh, India (n=1608)
Characteristics
MSM (total sample)* Mobile†‡ Mobile within district†‡ Mobile across district†‡ Mobile across state†‡
% (n) % % %
Total 1608 26.3 6.4 14.6 5.3
District p=0.026 p<0.001
East Godavari 18.8 (303) 32.1 8.9 20.8 2.5
Guntur 31.9 (513) 22.6 9.1 10.8 2.7
Hyderabad 35.1 (564) 27.1 2.1 14.4 10.6
Visakhapatnam 14.2 (228) 24.5 7.6 15.4 1.5
Age (years) p=0.013 p=0.075
<26 53.0 (853) 23.7 5.5 13.1 5.1
26+ 47.0 (755) 29.2 7.4 16.3 5.4
Mean (SD) 27.2 (7.4) 26.9 (6.8) 26.2 (6.6) 27.0 (6.8) 27.7 (7.6)
Literacy§ p=0.146 p=0.002
Illiterate 17.7 (284) 22.7 9.3 8.1 5.3
Literate 82.3 (1324) 27.01 5.8 16.0 5.2
Marital status p=0.006 p<0.001
Never married 62.2 (1001) 28.5 6.8 14.0 7.7
Ever married 37. 8 (607) 22.5 5.8 15.5 1.1
Primary source of income: sex work p<0.001 p<0.001
No 93.4 (1502) 24.6 6.6 14.8 3.1
Yes 6.6 (106) 50.2 3.4 11.1 35.7
Self-identity¶ p<0.001 p<0.001
Kothi 39.7 (639) 34.8 5.6 19.5 9.7
Panthi 20.0 (321) 14.3 9.8 3.8 0.8
Double-decker 12.8 (206) 29.0 10.1 17.7 1.2
Bisexual 24.3 (390) 18.6 3.8 13.9 0.8
Hijra 3.2 (52) 40.9 0.5 12.9 27.5
Age at first sex with a man p<0.001 p<0.001
<=15 25.9 (417) 40.3 5.6 23.8 10.9
16–18 49.7 (799) 27.3 9.0 14.3 3.9
19+ 24.4 (392) 9.2 1.9 5.4 1.9
Having multiple lifetime male sexual partners p<0.001 p<0.001
<2 23.6 (379) 11.6 2.9 8.1 0.5
2+ 76.4 (1229) 30.8 7.5 16.6 6.7
Aware of Avahan HIV prevention programme p=0.019 p<0.001
No 52.3 (841) 23.8 4.9 11.8 7.2
Yes 47.7 (767) 28.9 8.1 17.7 3.2
Comprehensive correct knowledge
about HIV/AIDS**
p=0.013 p=0.010
No 72.6 (1168) 27.9 6.5 16.4 5.1
Yes 27.4 (440) 21.8 6.2 9.9 5.7
Voluntary HIV testing p=0.013 p=0.006
No 67.6 (1087) 28.1 6.4 16.7 4.9
Yes 32.4 (521) 22.4 6.4 10.1 5.9
*Column percentage.
†Row percentage.
‡Mobile: travelled outside their current place of residence and had sex at destination in the past year.
§Literate: could read and/or write with or without formal education.
¶Self-identity: how the respondents identify themselves; kothi: predominantly receptive during anal sex; panthi: predominantly insertive during anal sex; double-decker: receptive and
insertive during anal sex; bisexual: engage in homosexual and heterosexual relationships; hijra: male to female transgender.
**Comprehensive correct knowledge about HIV: correctly identified two major ways of preventing sexual transmission of HIV and rejected two most common misconceptions about HIV
transmission.
††p Value based on χ2 test of independence for categorical variables.
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mobility status, HIV seropositivity data reflect only prevalence.
Therefore, we cannot determine a temporal relationship, as the
time of HIV infection cannot be established from this research
data. Finally, the findings of this study cannot be generalised to
all MSM across India as the term ‘men who have sex with men’
in India has a great degree of complexity and is characterised by
inter-regional and intraregional differences in the definition.25
Nonetheless, these limitations do not compromise the internal
validity of the data: our findings are consistent with previous
studies that assessed the association between mobility and sexual
risk behaviours/HIV in other populations, and advance the
knowledge on the linkages between this risk factor and sexual
risk behaviours/HIV among MSM.20 Future research could
provide critical information that would have implications for
HIV programming. For example, studies that include frequency
and seasonality of mobility, reasons for travel, access to interven-
tions at destination, and the volume of sex work along the
routes of mobility, could help programmes deliver appropriate
structural interventions.
The findings in this study suggest an important subgroup that
needs to be the focus for future intervention programmes and
research; that is, MSM who travel outside their current place of
residence and have sex at destination. Additional programmatic
attention needs to be given to those who are most disadvantaged
sociodemographically such as MSM who were never married,
who reported sex work as their main source of income, kothis
and hijras and those whose sexual debut with a man was at a
very early age. Compared to other high-risk populations, MSM
are more difficult to reach because of the hidden nature of their
activities. Additionally, those who are mobile might be even
Figure 1 Pattern of movement among mobile men who have sex with men in Andhra Pradesh, India.
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more difficult to reach through any programme. Therefore,
there is a need to develop strategies to identify men who engage
in same sex behaviour, especially those most vulnerable to HIV,
and guide them towards HIV prevention services, which may go
a long way in preventing HIV among MSM and also among the
general population.
Key messages
▸ More than a quarter of MSM travel outside their current
place of residence and have sex at destination.
▸ Mobile MSM are more likely to engage in risky sexual
behaviour compared to non-mobile MSM.
▸ HIV rates increase with increase in the degree of mobility
among MSM.
▸ There is a need for HIV prevention interventions to develop
strategies to reach and address the vulnerabilities of mobile
MSM.
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Abstract
Background: Men who have sex with men (MSM) are a marginalized population at high risk for HIV infection.
Promoting consistent condom use (CCU) during anal sex is a key risk reduction strategy for HIV prevention among
MSM. To inform effective HIV prevention interventions, we examined the factors associated with CCU among MSM
with their regular, paying, and casual partners, as well as with all three types of partners combined.
Methods: Data for this analysis were from a large-scale bio-behavioural survey conducted during 2009–2010 in
Tamil Nadu, India. MSM aged 18 years or older were recruited for the survey using time-location cluster sampling at
cruising sites in four districts of Tamil Nadu. Binary logistic regression analyses were conducted to assess the
association of CCU with selected socio-demographic characteristics and other contextual factors.
Results: Among 1618 MSM interviewed, CCU during anal sex with regular, paying, and a casual male partner was
45.3%, 50.8% and 57.9%, respectively. CCU with all three types of partners combined was 52.6%. Characteristics
associated with increased odds for CCU with MSM having all three types of partners combined were frequent
receptive anal sex acts with regular partners (adjusted odds ratio [AOR] 2.17, 95% confidence interval [CI] 1.01-4.65),
fewer number of casual partners (AOR 3.41, 95% CI 1.50-7.73) and membership in a community-based organization
(CBO) for MSM (AOR 3.54, 95% CI 1.62-7.74). CCU with regular partners was associated with membership in a CBO
(AOR 1.96, 95% CI 1.23-3.11), whereas CCU with paying, and casual male partners was associated with perceived
higher risk of acquiring HIV (AOR 1.92, 95% CI 1.22-3.01) and exposure to any HIV prevention intervention (AOR 3.62,
95% CI 1.31-10.0), respectively. Being aged 26 years or older, being in debt, and alcohol use were factors associated
with inconsistent condom use across partner types.
Conclusion: HIV interventions among MSM need to promote CCU with all types (regular, paying, and causal) of
male partners, and need to reach MSM across all age groups. In addition to enhancing interventions that focus on
individual level risk reduction, it is important to undertake structural interventions that promote social acceptance
of same-sex sexuality and address contextual barriers to condom use such as alcohol use.
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Background
Men who have sex with men (MSM) are a vulnerable
population at high risk for HIV, accounting for 5 to 10%
of HIV-infected populations globally [1-3]. The preva-
lence of HIV among MSM in India is showing an in-
creasing trend, including newly recognized populations
of MSM in the low HIV prevalence states [4]. According
to the National AIDS Control Organization (NACO) of
India, the national average HIV prevalence among MSM
was 7.3% in 2009, twenty times higher than that among
the general population (0.31%) [4,5]. The Indian state of
Tamil Nadu has historically been one among the six
highest HIV prevalence states, [6,7] with HIV prevalence
among MSM increasing from 4.2% to 6.6% between
2003 and 2007 [4].
Despite a long history of existence of people with
diverse sexualities in India [8,9] open discussions about
same-sex sexuality in the public domain are still limited.
With long-standing patriarchal norms in most sections
of the Indian society, irrespective of one’s sexual orienta-
tion or behavior, males are expected to perform the trad-
itional masculine roles, including getting married to a
woman and sustaining their family lineage. Thus, having
an identity based on one’s sexuality is alien to most of
the Indians, although this situation is changing now [8].
Furthermore, consensual same-sex relationships in India
were criminalised until July 2009 and a case filed against
this judgement is currently in Supreme Court [10]. The
socio-cultural and legal systems, thus, put forth a hostile
environment which propagates stigma, shame and dis-
crimination that shape the lived experiences of MSM in
India. Self-stigma, often secondary to lack of social ac-
ceptance, leads to depression and substance abuse which
in turn may be associated with risky sexual practices
[11-13]. MSM are also known to have multiple male
sexual partners and inconsistent condom use has been
reported to be high [14-18]. Having multiple partners
and inconsistent condom use are strongly associated
with a high risk of transmission and acquisition of HIV
and other sexually transmitted infections (STIs) [2,7,19].
Promoting consistent condom use during anal sex is a
key risk reduction strategy for HIV prevention among
MSM [20-22]. While awareness of condoms as a method
for prevention of HIV is high among MSM in India,
consistent condom use is low and has been found to
vary according to the type of partner [23-25]. In NACO’s
Behavioural Surveillance Survey (2006), consistent con-
dom use among MSM ranged from 6.6% in Uttar
Pradesh to 65.2% in Goa with commercial male partners,
and from 4.8% in Uttar Pradesh to 79% in Mumbai with
non-commercial male partners [23]. Findings from the
Integrated Behavioral and Biological Assessment (IBBA)
conducted with self-identified MSM (in 2005–2006)
across four southern states showed that consistent
condom use was overall low: 29% with non-commercial
non-regular male partners and 49% with regular male
partners [24].
Studies from India have found several factors that were
associated with inconsistent condom use specified as
barriers [26] or contextual factors [27]: non-availability of
condoms, trust and intimacy, partner’s objection to con-
dom use, condom use seen as partner’s responsibility,
multiple encounters in cruising sites, dislike or dissatisfac-
tion with condoms [26,27], middle socioeconomic class
and increased frequency of sex [28]. Descriptive studies
indicate that consistent condom use rates vary according
to partner types [15,24,27], but studies examining factors
associated with condom use have not specifically exa-
mined factors associated with consistent condom use with
different types of male partners. Given the concurrent sex-
ual partnerships among MSM with different types of male
partners [29,30], it is important to understand the factors
associated with consistent condom use with each type of
male partner (regular, casual, and paying) as well as all
three types of partners combined. To fill this crucial gap,
in this paper, we focus on examining predictors of consist-
ent condom use to inform HIV prevention interventions
targeted towards high-risk MSM given the reported differ-
ences in consistent condom use with the type of male
partners. In the current context of unrelenting HIV
epidemic among MSM in India [31], to strengthen the
effectiveness of existing HIV interventions, it is important
to understand the factors that facilitate MSM to con-
sistently use condoms with different types of partners
(regular, casual and paying).
Methods
Data source
Two rounds of IBBA were conducted as part of evalu-
ation of a large-scale HIV prevention program, in 2005–
2006 (Round 1) and 2009–2010 (Round 2). The IBBA
was intended to be a repeat cross-sectional survey and
differed from the usual second generation surveillance
model as it collected both behavioral data and biological
specimens from same sample of individuals. Survey
groups included female sex workers and their clients,
MSM, injecting drug users and long distance truck
drivers. Conventional cluster and time-location sampling
were the methods used for selection of respondents. The
detailed IBBA methodology has been documented else-
where [32-34].
The data for the current analyses were from the
second round of IBBA, which was conducted in four
districts of Tamil Nadu (Chennai, Madurai, Coimbatore
and Salem). Men aged 18 years or older who had anal
sex with other men in exchange for cash or in kind dur-
ing the month prior to the survey were recruited from
cruising sites (such as bus stops, railway stations and
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public toilets) using time-location cluster sampling.
Written informed consent was obtained from all respon-
dents and data on demographics, condom use, sexual
partners, STIs, and exposure to program interventions
were gathered using structured questionnaires during
face-to-face interviews along with biological specimens
that were tested for HIV and other STIs. The study was ap-
proved by the Protection of Human Subjects Committee
of FHI 360, and local ethics committees of the imple-
menting Indian Council of Medical Research Institutes
(National AIDS Research Institute, Pune, and National
Institute of Epidemiology, Chennai).
In this analysis, we focused on reported consistency of
condom use among MSM with their regular, paying and
casual male partners. For the survey purposes, the ope-
rational definitions for the types of male partners are: 1)
Regular partner - main partner to whom the participant
feels committed, such as spouse, lover or boyfriend; 2)
Paying partner - person who have paid the participant in
cash or kind for sex; 3) Casual partner - a stranger,
friend or acquaintance with whom the participant had
sex and does not consider as a regular or paying partner;
4) All three types of partners combined-those MSM
having regular, paying, and casual male partners.
Measures
Dependent variables
The primary outcome indicator was self-reported con-
sistency in condom use during anal receptive and/or
insertive sex with different (regular, paying, and casual)
male partners and all three types of partners combined.
MSM who reported using condoms every time during
anal sex were considered to be consistent condom users,
and those who reported using condoms most of the
time, sometimes, and never were considered as incon-
sistent condom users. Given that a single act of unpro-
tected sex may result in exposure to HIV or other STIs,
those reporting condom use most of the time were also
grouped with inconsistent users. The condom use vari-
ables were dichotomized as consistent versus inconsist-
ent for the current analysis.
Independent variables
The following independent variables were examined to
assess their relationship with reported consistency in
condom use.
Socio-demographic variables
Demographic variables included: age in completed years,
education (highest grade completed), primary occupation
(unemployed, student, self-employed/ professional, non-
agricultural labor, business/trade, service, agricultural labor,
masseur, sex work, transport workers; only one response
allowed), marital status (ever married/never married), self-
reported sexual identity (such as kothi, panthi, bisexual,
double-decker) and in-debt (Yes/No). Kothis are self-
identified MSM who are generally feminine and receptive
partners during anal sex, and panthis are those who are
masculine and insertive partners. Here ‘bisexual’ refers to
the self-reported identity of some proportion of respon-
dents. The term ‘double-decker’ (also called ‘AC/DC’ in
some study sites) refers to those men who are both
insertive and receptive partners in anal sex.
Alcohol and drug use
Substance use was measured separately for alcohol and
drug use. Respondents were asked how often they con-
sumed alcoholic drinks in the past month (every day, at
least once a week, less than once a week, not in the past
month, never) and if they have ever used drugs such as
marijuana, heroin, and amphetamines (Yes/No).
Frequency and number of sex acts/male partners
We assessed frequency of anal receptive sex with regular
male partner (daily, more than twice a week, twice a
week, once a week, less than once a week and never),
number of sex acts with paying male partners in the past
week, and number of casual male partners in the past
month.
Risk perception, knowledge of STIs, membership in a
community-based organization for MSM and HIV
prevention program exposure
These variables included self-risk perception of HIV risk
(Yes/No), knowledge of any three or more symptoms of
STIs (such as genital or anal ulcer, discharge from
rectum, pain during defecation, burning sensation upon
urination, urethral discharge, swelling in groin), member-
ship in a community-based organization of MSM (a for-
mal group comprised of and managed by MSM - Yes/No)
and a composite indicator on program exposure was
created to assess the influence of HIV prevention program
on condom use. The indicator was based on respondents
having received any one of the three core program
services (peer outreach, condom distribution and STI
clinic) from any non-governmental agency working with
MSM in the year prior to the survey. Those who reported
receiving any one of the three services were considered to
be exposed (coded as ‘yes’) and the remaining as unex-
posed (coded as ‘no’).
Data analyses
The data from all four districts were merged for the
analysis and appropriate weights were applied. At the
district level, weighting was based on the clustering
effect of the sample. At the aggregate level, standardized
weights were calculated combining the four districts.
Additional details on the weighing process followed in
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IBBA are available in the IBBA operational manual, a
guide for conducting IBBA among high-risk population
groups [34]. ‘Missing/don’t know’ cases were excluded
from the analysis. Univariate, bivariate and multivariate
analyses were conducted using Stata version 11® (Stata
Corporation, College Station, TX). Univariate analysis
was conducted to describe the sociodemographic and
other relevant characteristics of the population. Bivariate
analysis was conducted to assess the prevalence of out-
come measure (consistent condom use) among MSM by
socio-demographic and other contextual factors. Mul-
tiple logistic regression models were fitted to examine
the correlates of consistent condom use according to
different partner types and all three types of partners
combined. Results were presented in the form of ad-
justed odds ratios (AOR), and their corresponding 95%
confidence intervals (CI).”
For logistic regression analysis, each of the independ-
ent variables (age, education, occupation, self-identity,
alcohol consumption, number of sex acts with paying
partners, frequency of receptive sex acts, number of
casual partners, and knowledge of STIs) was transfor-
med into dichotomous variables because of skewed
distributions. We dichotomized age into ≤25 and 26 years
or older because the average age of marriage for Indian
men has been documented as 26 years. For education
we created two groups – up to secondary education and
above secondary education, as usually completing at
least secondary education seems sufficient by many
Indian families from lower socioeconomic status. Simi-
larly occupation was categorized as agricultural/non-
agricultural laborers and others including businessmen,
students, in-service etc., considering the small numbers
in the sub-categories and also assuming that behavior of
laborers (blue collar workers) would be different from
those engaged in other jobs. MSM were categorised as
kothis and non-kothis (included panthis, double-decker
and bisexuals), as in targeted interventions kothis are
relatively highly visible and well organised, and mostly
reached through interventions when compared with
other subgroups (such as panthi or double-decker)[14].
For alcohol consumption, we created two groups:
drinkers and non-drinkers as we did not assess the fre-
quency of drinking using a standardized instrument. As
the variables ‘number of sex acts with a male paying
partner in the past week’ and ‘number of male casual
partners in the past month’ were highly skewed, they
were dichotomized as <5 and ≥5 and above for number
of sex acts with paying partners and <7 and ≥7 and
above for number of casual partners.
Results
Of the total 1618 MSM, nearly two-thirds of respon-
dents were 26 years or older. About four-fifths (79.4%)
of the MSM self-identified as kothis, 15.3% as double-
deckers and 4.0% as bisexuals. About three-fifths of
MSM had above secondary level education (59.5%) and
one-fourth reported having been ever married (24.5%).
Almost half of the respondents reported being in debt
and four-fifths reported consuming alcohol in the past
month and 11.1% had ever consumed any drugs. Forty
one percent of MSM reported having all three types of
partners combined. Those reported having regular, pay-
ing, and casual male partners were 79.7%, 91.3% and
54.4%, respectively. Among MSM having all types of
partners combined, 52.6% (n=683) reported using con-
doms consistently during anal sex. Consistent condom
use with regular male partners was 45.3% (n=1259); the
corresponding proportion with paying and casual male
partners was 50.8% (n=1425) and 57.9% (n=842), res-
pectively (Table 1).
Table 2 shows the results from the multiple analyses
for consistent condom use with all three types of part-
ners combined, and separately for regular, paying and
causal male partners. In the controlled analysis, factors
associated with increased odds of consistent condom use
with all three types of partners combined were engage-
ment in receptive anal sex on a frequent basis (adjusted
odds ratio [AOR] 2.17, 95% confidence interval [CI]
1.01-4.65), fewer number (less than 7) of casual partners
in the past month (AOR 3.41, 95% CI 1.50-7.73), and
membership in a community-based organization for
MSM (AOR 3.54, 95% CI 1.62-7.74). The factors asso-
ciated with decreased odds for consistent condom use
with all three types of partners combined were age
26 years or older (AOR 0.31, 95% CI 0.15-0.62), alcohol
use (AOR 0.28, 95% CI 0.14-0.58), drug use (AOR 0.18,
95% CI 0.03-0.95), and being in debt (AOR 0.49, 95% CI
0.24-0.99).
With regular partners, membership in a community-
based organization for MSM (AOR 1.96, 95% CI 1.23-3.11)
was associated with increased odds of consistent condom
use, whereas age 26 years or older (AOR 0.54, 95% CI
0.32-0.90), in debt (AOR 0.40, 95% CI 0.25-0.64) and
alcohol use (AOR 0.50, 95% CI 0.30-0.85) were associated
with decreased odds.
With paying partners, perceived higher risk of acquir-
ing HIV (AOR 1.92, 95% CI 1.22-3.01 ) was associated
with increased odds for consistent condom use, and
being in debt (AOR 0.54, 95% CI 0.35-0.84) and alcohol
use (AOR 0.35, 95% CI 0.22-0.57) were associated with
decreased odds.
With casual partners, exposure to any HIV prevention
intervention (AOR 3.62, 95% CI 1.31-10.0) was found to
be significantly associated with consistent condom use,
whereas age 26 years or older (AOR 0.45, 95% CI 0.24-
0.85), alcohol use (AOR 0.34, 95% CI 0.17-0.67) and
drug use (AOR 0.18, 95% CI 0.05-0.65) were associated
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Table 1 Demographic characteristics and condom use behaviour with different types of male sexual partners of MSM
in Tamil Nadu, 2009-2010
Indicators %* (number) Indicators %* (number)
Socio-demographics Condom use
Education Consistent condom use with all three partners combined
Illiterate 6.2 (126) No 47.3 (226)
Up to secondary education 34.2 (492) Yes 52.6 (457)
Above secondary 59.5 (1000) Consistent condom use with regular male partners
Age (years) No 54.6 (556)
≤ 25 33.8 (597) Yes 45.3 (703)
26–35 44.3 (728) Consistent condom use with paying male partners
36–45 17.9 (227) No 49.1 (577)
≥46 and above 3.8 (66) Yes 50.8 (848)
Occupation Consistent condom use with casual male partners
Student/unemployed 7.0 (105) No 42.0 (250)
Self-employed/business/service (govt./pvt) 47.3 (753) Yes 57.9 (592)
Agricultural/non-agricultural labor 37.7 (666)
Masseur 2.0 (25) Sexual behavior
Sex worker 4.9 (51) Frequency of receptive sex with regular male partner
Others 0.88 (18) Never/in-frequent 29.0 (293)
Marital status Frequent 70.9 (956)
Never married 75.5 (1228) No. of times had anal intercourse in past week
with paying male partner
Ever married 24.5 (390) <5 66.8 (945)
Self-identity~ ≥5 and above 33.1 (480)
Kothi 79.4 (1320) Other casual male partners in past month
Panthi 1.2 (48) <7 70.4 (667)
DD 15.3 (194) ≥7 and above 29.5 (199)
Bisexual 4.0 (56)
In debt Risk perception and Exposure
No 51.3 (866) Feels at risk of acquiring HIV
Yes 48.6 (752) No 63.9 (1029)
Yes 36.0 (589)
Substance use Membership in a community-based organization
Alcohol consumption (past month) No 46.4 (785)
Everyday 9.9 (115) Yes 53.5 (831)
At least once a week 35.4 (621) Knowledge of STI symptoms
Less than once a week 35.2 (538) Knows <3 symptoms 12.2 (199)
Never consumed 19.3 (344) Knows 3+ symptoms 87.7 (1419)
Drug use Exposed to any HIV prevention interventions
No 88.8 (1528) No 8.2 (179)
Yes 11.1 (90) Yes 91.7 (1439)
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with decreased odds. We did not find significant
association of other factors such as level of education,
occupation, sexual identity, and knowledge of STIs with
consistent condom use with any type of partner and all
three types of partners combined.
Discussion
Our study found that only half of the MSM respondents
were consistently using condoms during anal sex with
their male partners. A higher proportion of MSM repor-
ted consistent condom use with casual male partners
when compared with regular or paying male partners.
Engagement in frequent receptive anal sex acts, having
fewer casual partners, membership in a community-
based organization for MSM were factors associated
with increased odds for consistent condom use with
MSM having all three types of partners combined. How-
ever, not all these factors were found to be significantly
associated with consistent condom use when examined
partner-wise. Consistent condom use with regular male
partners was associated with membership in a community-
based organization; consistent condom use with paying
and casual male partners was associated with perceived
higher risk of acquiring HIV and exposure to any HIV
prevention intervention, respectively. Being aged 26 years
or older, being in-debt, and alcohol use were factors asso-
ciated with inconsistent condom use across partner types.
Those MSM who had receptive anal sex on a frequent
basis with regular partners and who had fewer casual
partners used condoms consistently with all three types
of partners combined. Adequate access to both free and
subsided condoms through interventions prior to and
during this study [35,36] and favorable peer norms
towards condom use could have contributed to consist-
ent condom use. These findings might reflect the
intention of MSM in protecting their male regular and
casual partners and thus themselves from HIV infection.
Being exposed to HIV prevention interventions could
also have inculcated a sense of responsibility to their
male regular partners, and a desire to avoid passing
infection to them. However, exposure to any HIV pre-
vention intervention was not statistically significant with
condom use with different partner types (except for
casual partners). This is despite free availability of con-
doms from the program [37]. Qualitative research could
probably offer plausible explanations on how the free
condoms distributed in HIV interventions are used with
different types of partners and whether, and in what
ways, the differences in condom use with different types
of partners are associated with program exposure.
MSM who had higher self-perceived risk for HIV were
more likely to use condoms with their paying male part-
ners. This points out that the current interventions may
be successful in increasing the self-risk perception in
relation to paying partners, but not necessarily with other
types of partners – especially regular partners. Similarly,
MSM who were members of community-based organiza-
tions were more likely to use condoms with all three types
of male partners or regular male partners. We hypothesize
that membership in a community-based organization pro-
vided an opportunity for these MSM to interact with other
MSM and collectively empowered them to resist unpro-
tected sex with paying partner and to even understand the
need to consistently use condoms with regular male
partners. At least one study from the United States has
documented that engagement with community agencies
Table 1 Demographic characteristics and condom use behaviour with different types of male sexual partners of MSM
in Tamil Nadu, 2009-2010 (Continued)
Types of male sexual partners
Having all three male partners combined
No 58.7 (935)
Yes 41.3 (683)
Having regular male partner
No 20.2 (359)
Yes 79.7 (1259)
Having paying male partner
No 8.6 (145)
Yes 91.3 (1473)
Having casual male partner
No 45.5 (752)
Yes 54.4 (866)
*Weighted percentages; n=1618.
Note: totals may not add up in all variables because of exclusion of missing data and do not know responses.
~Kothi - feminine/receptive; Panthi - masculine/insertive; DD - Double Decker, Insertive and receptive.
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Table 2 Factors associated with reported consistent condom use among MSM with all three types of partners
combined, regular, paying, and casual male partners in Tamil Nadu, 2009-2010
aAll three types of
partners combined
bRegular male partners cPaying male partners dCasual male partners
Indicators Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)
Socio-demographics
Education
Up to secondary education Referent Referent Referent Referent
Above secondary 1.76 (0.92–3.37) 1.07 (0.70–1.62) 1.20 (0.81–1.79) 1.60 (0.86–2.97)
Age
≤25 years Referent Referent Referent Referent
26 years or older 0.31 (0.15–0.62)** 0.54 (0.32–0.90)* 0.72 (0.46–1.13) 0.45 (0.24–0.85)*
Occupation
Agri/non-agricultural labor Referent Referent Referent Referent
Student/unemployed/business/service/others 0.74 (0.37–1.47) 0.83 (0.53–1.30) 0.85 (0.56–1.27) 0.91 (0.48–1.71)
Marital status
Never married Referent Referent Referent Referent
Ever married 2.34 (0.97–5.64) 1.13 (0.61–2.12) 0.73 (0.39–1.34) 0.93 (0.38–2.22
Self-identity
Panthi/DD/bisexual Referent Referent Referent Referent
Kothi 0.85 (0.26–2.77) 0.81 (0.42–1.55) 0.66 (0.33–1.33) 0.70 (0.30–1.64)
In debt
No Referent Referent Referent Referent
Yes 0.49 (0.24–0.99)* 0.40 (0.25–0.64) ** 0.54 (0.35–0.84)** 0.55 (0.29–1.01)
Substance use
Alcohol consumption
No Referent Referent Referent Referent
Yes 0.28 (0.14–0.58)** 0.50 (0.30–0.85) * 0.35 (0.22–0.57) ** 0.34 (0.17–0.67) **
Drug use
No Referent Referent Referent Referent
Yes 0.18 (0.03–0.95)* 0.46 (0.16–1.31) 0.63 (0.23–1.75) 0.18 (0.05–0.65) **
Frequency of receptive sex acts, no. of
sex acts and no. of partners
Frequency of receptive sex with regular
male partner
Never/in-frequent Referent Referent N/A N/A
Frequent 2.17 (1.01–4.65)* 1.25 (0.76–2.07)
No. of times had anal intercourse in past
week with paying male partner
<5 Referent N/A Referent N/A
5 and above 1.77 (0.93–3.36) 1.31 (0.83–2.08)
Casual male partners in past month
7 and above Referent N/A N/A Referent
<7 3.41 (1.50–7.73)** 0.90 (0.41–2.01)
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serving MSM are more likely to be associated with safer
sex behaviors among MSM, possibly due to the social
support obtained from friendship networks and other
resources of the community agencies [38]. Even though
there is evidence of positive impact of collectivization on
safer sex practices among female sex workers [39-42],
there are hardly any studies on the effects of collec-
tivization on safer sex practices among Indian MSM [43],
which need to be explored further. Available evidence
suggests that interventions involving community-building
empowerment activities can lead to significant risk reduc-
tion in MSM [21,44].
With any type of partners, MSM 26 years or older
were found to be less likely to use condoms consistently.
It may be due to the predominant focus of HIV in-
terventions on younger MSM, and limited coverage of
relatively older men (MSM) [14], who may decrease or
stop visiting cruising or intervention sites once they get
married[45]. Alternatively, it could be due to ‘prevention
fatigue’ among older MSM [46,47], which would warrant
different strategies to maintain safer sex behaviors to
prevent them from relapsing into unsafe sex. Similar
finding has been reported in studies from other develop-
ing countries like Bangkok [48], Africa [49] and China
[50] where the older MSM were less likely to use con-
doms consistently, even though studies from developed
countries have often reported younger MSM to engage
in high risk behaviors [46,51].
A high proportion of MSM (four-fifths) in our study
reported consuming alcohol and it was associated with
inconsistent condom use across all partner types. Similar
finding was reported from another study conducted
among MSM in Chennai [52]. Concerns over the associ-
ation between alcohol and drug use, sexual practices and
HIV have been raised earlier as well [53-55]. It is there-
fore important to integrate messages on connection
between alcohol use and HIV-related sexual risk within
the existing HIV prevention programs among MSM, and
provide referrals services if problematic alcohol use is
identified among MSM.
Our study has some limitations. Our findings may be
generalizable only to those MSM who are coming to
cruising sites and to those MSM who engage in anal sex
for cash or kind. Similarly, due to socio-cultural varia-
tions, our findings may not be generalizable to MSM in
other states in India. Also, self-reported condom use
may be biased due to socially desirable responses from
the survey participants. In spite of these limitations, our
study is first among the few large-scale studies among
this hard-to-reach population that have identified pos-
sible factors associated with consistent condom use
among MSM by type of male partners. Given the call for
need for prevention strategies tailored to the typology of
MSM [38] and type of male partners [9], findings from
our analysis will be useful for policymakers and
practitioners.
Conclusion
Our study found that a significant proportion of MSM
are not using condoms consistently with their male
Table 2 Factors associated with reported consistent condom use among MSM with all three types of partners
combined, regular, paying, and casual male partners in Tamil Nadu, 2009-2010 (Continued)
Risk perception and exposure
Feels at risk of acquiring HIV
No Referent Referent Referent Referent
Yes 1.31 (0.64–2.67) 1.40 (0.92–2.15) 1.92 (1.22–3.01) ** 1.68 (0.90–3.15)
Membership in a community-based
organization (CBO)
No Referent Referent Referent Referent
Yes 3.54 (1.62–7.74)** 1.96 (1.23–3.11) ** 1.46 (0.94–2.27) 1.67 (0.84–3.31)
Knowledge of STI symptoms
Knows <3 symptoms Referent Referent Referent Referent
Knows 3+ symptoms 1.51 (0.45–4.97) 2.00 (0.92–4.34) 1.19 (0.56–2.53) 0.77 (0.27–2.15)
Exposed to any HIV prevention
intervention
No Referent Referent Referent Referent
Yes 3.12 (0.48–19.91) 2.15 (0.81–5.65) 0.79 (0.35–1.77) 3.62 (1.31–10.00) *
a‘All three types of partners combined’ here refers to having regular, paying, and casual male partners.
bReported only by those who had regular male partners.
CReported only by those who had paying male partners.
dReported only by those who had casual male partners.
*p <.05, **p<.01.
N/A Not available.
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partners, and consistent condom use varied with the
type of male partner – relatively less with regular part-
ners when compared with paying or casual partners.
Consistent condom use was associated with membership
in a community-based organization for MSM and expo-
sure to HIV prevention intervention. HIV interventions
among MSM need to promote consistent condom use
with all types (regular, paying, and causal) of male part-
ners, and need to reach MSM from all age groups. In
addition to enhancing interventions that focus on indi-
vidual level risk reduction, it is important to undertake
structural interventions that aim to create an enabling
legal environment and promote social acceptance of
same-sex sexuality, and screen for and address factors
such as alcohol and drug use, and financial hardship that
act as contextual barriers to consistent condom use.
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Background
Integrated bio-behavioural surveys (IBBS) have been recommended 
for estimating the prevalence of HIV/ sexually transmitted 
infection(STI) and identifying risk factors of HIV/STI [1]. However 
the conduct of IBBS in developing countries is constrained by high 
cost, complexity of implementation, lack of infrastructure and trained 
staff as well as participants unwillingness to provide biological samples 
[2,3]. Hence there is still a considerable dependence on population-
based behavioural surveys which primarily utilise self-reported STI 
symptoms and sexual risk behaviours to estimate STI prevalence. 
The validity and reliability of these self reports as surrogate measures 
for laboratory diagnosed STIs has been widely debated [4-7]. The 
asymptomatic nature and limited knowledge about STIs and STI 
related stigma among respondents may lead to an incorrect reporting 
of STIs and hence laboratory testing using validated diagnostic assays 
is considered the best method for estimating STI prevalence [8-10]. A 
few studies conducted among female sex workers in India and China 
and among adult general populations in other settings have noted that 
reported STI symptoms were inconsistent with the lab diagnosis [11-
14].
In addition, self-reports of sexual behaviours like condom use and 
non-use which measure risk of acquisition of STI have been considered 
as proxy measures which could predict the STI trends of the populations 
Abstract
Background: Biological testing for Sexually Transmitted Infections (STI) are challenged by sample collection 
and high testing costs, where self-reports are used in predicting STI status. The validity of self-reports among 
populations at STI risk has not been established clearly. The objective of this paper is to assess the validity of self-
reported ‘STI symptoms’, self-reported ‘recent condom non- use’ and ‘inconsistent condom use’ in comparison with 
laboratory diagnosed STIs among men who have sex with men (MSM) in India.
Methods: Data were drawn from a cross sectional Integrated Behavioural and Biological Assessment survey 
conducted among MSM between 2005-2007 in India. Sensitivity analysis was used to assess the validity of self-
reported ‘STI symptoms’, ‘recent condom non-use’ and ‘inconsistent condom use’ with laboratory diagnosed 
STIs (syphilis/Neisseria gonorrhoeae/ Chlamydia trachomatis). Multiple logistic regressions were used to identify 
population characteristics which were predictive of concordant self-reporting.
Results: Of 3895 MSM surveyed, 14.3% were diagnosed with any STI while 8.3% and 3% reported any STI 
symptom in past and current respectively. Recent condom non-use and inconsistent condom use was reported 
by 43.1% and 77.6% of respondents. Self-reported STI symptoms showed very low sensitivity (5-13) in predicting 
laboratory diagnosis of STIs. Self-reported inconsistent condom use and recent condom non-use showed higher 
sensitivity than self-reported STI symptoms (50-74.4), but were less specific (21-52.9). Combined self reports 
showed relatively higher sensitivity (52.3-77.9) and low specificity (18.9 -51.8). Overall self reports showed very 
high negative predictive value (84.4-87.9) and low positive predictive value (12.4-15.7). Education grade more than 
12 [AOR: 3.2 (CI 1.7-5.9)], and STI/HIV information exposure [AOR: 1.4 (CI 1.0-2.0)] were predictive of concordant 
self-reporting of STI symptoms and inconsistent condom use respectively. Knowledge about STIs [AOR: 1.4 (CI 
0.9-2.2)] and education grade more than12 [AOR: 2.5 (CI 1.2-5.3)] were predictive of concordant self-reporting of 
symptoms/risk.
Conclusions: Self-reports of STI symptoms, recent condom non-use and inconsistent condom use were not 
reliable in predicting true STI status of MSM and thus highlights the limitations in the validity of self-reports collected 
at different levels in the program setting. The study identified MSM education status, STI/HIV knowledge and 
information exposure, as predictors of concordant self-reporting of ‘symptoms’ and ‘inconsistent condom use’ with 
STI laboratory diagnosis, which could be utilized in future survey efforts for improving validity of self-reports.
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[15]. Bio-behavioural surveys and behavioural surveys routinely collect 
data related to the risk of acquisition of HIV and other STI’s like 
consistent condom use and recent condom non–use. It is well accepted 
that condom use significantly decreases STI risk among population, 
and a relationship between them is assumed. Conversely ‘inconsistent 
condom use’ over time and ‘recent condom non- use’ as indicators of 
risky behaviours could predicate STI acquisition risk and consequently 
might help as an indirect marker in estimation of STI burden. 
However there are factors associated with self-reporting of condom 
use and non-use, which may limit their use in predicting STI infection 
status [16]. Desirability bias leading to respondents not reporting 
stigmatized behaviours, or over reporting expected ‘good’ behaviours, 
as well as the sensitivity of survey instruments in capturing risk 
behaviours may influence the reliability of self-reported sexual risk 
behaviours [17,18]. Studies conducted among high risk clients and 
FSWs have documented discordance between self-reported condom 
non-use and incidence of STIs [16,19,20]. Contrarily a study among 
general population in India highlighted that a combination of self-
reported risk behaviours and STI symptoms had better predictivity of 
true STI status, while individually they were poorly predictive of true 
STI status [21].
While there is an increasing focus of HIV/STI prevention programs 
among MSM, a periodic evaluation of STI prevalence and high risk 
behaviours amongst them is desirable [22]. Research on MSM has 
tended to use self-reported risk behaviours, without certainty about 
their validity [23,24]. While a few studies have documented discordance 
between self-reported STI symptoms and the serological status of 
MSM, a study conducted among Indian MSM, has noted concordance 
between their self-reported risk behaviors and serological reports of 
STI’s [25-27]. 
In light of this background of data highlighting both concordance 
and discordance of ‘self-reports’ with laboratory diagnosis of STI in 
different populations, our study explores the relationship between self-
reported STI symptoms and risk behaviours with laboratory diagnosed 
STI among MSM , using a dataset from the Integrated Bio Behavioral 
Assessment Surveys among MSM conducted in three high prevalence 
states in India. 
We hypothesised that self-reported inconsistent condom use and 
recent condom non-use when taken in conjunction with self –reports 
of STI symptoms could add to the predictive value of self reported 
STI symptoms in measuring true STI status. We also studied the 
factors which were predictive of the concordance of self-reports of STI 
symptoms and self –reports of inconsistent condom use with laboratory 
diagnosis. The study specifically aims to assess the validity of self-
reported ‘STI symptoms’, self-reported ‘recent condom non- use’ and 
‘inconsistent condom use’ in comparison with laboratory diagnosed 
STIs.
Methods
Design, setting and sample
Data on behavioural and biological indicators of STIs collected 
as part of first round of IBBA conducted between 2005-2007 among 
3895 MSM respondents from Andhra Pradesh; (n=1621), Tamil Nadu; 
(n=1621) and Maharashtra; (n=653) were included in this analysis [28]. 
The overall objectives of the IBBA project for programme evaluation 
purposes were: (1) to measure the major outcomes of the Avahan India 
AIDS initiative by collecting bio-behavioural, and programme coverage 
trend data in populations targeted by the interventions; (2) to provide 
an additional source of size estimates for populations targeted by the 
project in IBBA districts; and (3) to make information available for use 
in transmission dynamics models, and provide evidence of Avahan’s 
impact.As part of these objectives two rounds of bio-behavioural 
surveys were done in 2005-7 and 2009 among different high risk groups 
in three states of India. 
The survey used a two stage cluster sampling design with time 
location clusters (TLC) as primary sampling units, except in East 
Godavari district of Andhra Pradesh, where fixed location clusters were 
additionally used. In TLC sampling a sampling frame was developed 
through a mapping and listing exercise which utilized all existing 
information from all existing sources. Mapping of the district-wide sites 
(venues) where MSM could be accessed and the information regarding 
their hours of operation and approximate number of eligible respondents 
available at different times of the day, on different days of the week 
(three-hour time segments, entire days or night) were collected. Based 
on these identified sites and information, a time-location sampling 
frame consisting of venue/time slots was constructed. In the first stage 
a systematic random sample of primary sampling units/clusters, (i.e. 
venue/time slots) were chosen by probability proportional to size. Then 
from the selected clusters survey respondents were selected randomly 
among all eligible respondents available during the selected time 
interval. A quick listing was made at the site using easily identifiable 
characteristics such as the colour of clothing. If the desirable sample 
size was not achieved in a TLC, then another new TLC was selected 
for achieving that sample, and thus no TLC was selected for the second 
time. 
The basic survey eligibility criteria included men aged ≥18 years 
who had manual/oral/anal sex with another man in exchange for cash/
kind in the last one month. In Tamil Nadu, men aged ≥18 years, who 
had anal sex with another man in the past one month were enrolled. 
Our analysis focused on assessing the validity of self-reporting and 
STI laboratory diagnosis within MSM. Since the method of sampling, 
behavioural data collection, and laboratory testing were standardized 
and were the same in all three surveys the variation in eligibility criteria 
used in surveys conducted in Tamil Nadu and other states were were 
not considered specially significant in terms of our analysis as long as 
they represented MSM population. 
Face-to-face interviews were conducted by trained field workers 
in the local language of the state, using a structured questionnaire 
that included questions on socio-demographic characteristics, sexual 
behaviours and program exposures. Interviews were conducted in 
private locations, specifically hired for the purpose. Blood and urine 
samples were collected for HIV/STI diagnosis. No rectal samples were 
collected. Rapid Plasma Reagin (RPR) test was used to diagnose syphilis, 
which was confirmed by the Treponema Pallidum Haemagglutination 
Assay (TPHA). Neisseria gonorrhoeae (NG) and Chlamydia 
trachomatis (CT) infections were diagnosed using APTIMA Combo 
2 (AC2) nucleic acid amplification test on urine samples. The survey 
was approved by ethics committees of participating institutes of Indian 
Council of Medical Research (ICMR) and Family Health Internationsla 
(FHI’s )Protection of Human Subjects Committee. Informed consents 
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laboratory diagnosed individual and any STIs and self-reported STI 
symptoms. Chi-square test was used to assess the significance of 
bivariate relationships between demographic characteristics of MSM 
and self-reports. Tests for sensitivity, specificity, positive predictive 
value (PPV) and negative predictive value (NPV) were performed 
to assess the validity of self-reported STI symptoms (past/current), 
inconsistent condom use and recent condom non-use in relation to 
laboratory diagnosed STIs using standard formulae. 
Three multiple logistic regression models were used to predict 
concordant self-reporting of STI symptoms in relation to laboratory 
diagnosed STI (any STI). Self reporting was considered concordant 
when there was a match between positive reports of symptoms and 
a positive laboratory diagnosis or when there was a match between a 
negative self-report of symptoms with a negative test result. Model 1 
examined the predictors of concordance of self-reported current STI 
symptoms and laboratory diagnosed STIs. The dependant variable 
was created by matching current self-reported STI symptoms with 
laboratory diagnosed STI (coded as 1 if matched and coded 0 if did 
not match). Model 2 examined the predictors of concordance of self-
reported inconsistent condom use and laboratory diagnosed STIs. The 
dependant variable was created by matching self-reported inconsistent 
condom use with laboratory diagnosed STIs (coded as 1 if match and 
coded as 0 if did not match).
Model 3 used a dependent variable inclusive of both “concordant 
self-report of current STI symptom with laboratory diagnosed STI” and 
“concordant self-report of inconsistent condom use with laboratory 
diagnosed STI” termed as ‘concordant self-reported symptom/risk”, and 
examined its predictors . This integrated model was created to know 
whether the identified predictors in this model were consistent with 
the predictors identified from Model-1 and Model-2.The dependant 
variable in Model 3 was created by matching both the dependant 
variables of Model 1 and Model 2 (coded as 1 if both /or any one of 
them were concordant and coded as 0 if both were discordant). 
 In addition, a separate regression model was developed to identify 
the predictors of “False Negative” self-reports of current STI symptoms. 
The dependant variable was created by coding “False Negatives” self-
report as 1 and “True Positives and/or True Negatives” self-report as 0). 
In all the regression models, the independent variables included 
were age, education status, duration of sexual exposure, marital status, 
substance use, knowledge of STI, STI treatment history and STI/HIV 
information exposure of MSM. Adjusted odds ratios were calculated 
at significance level less than 0.05. All statistical calculations were 
conducted after adjusting for sampling differences by applying sample 
weights. STATA/SE version 12.0 was used for performing all analysis.
Results
Prevalence of self-reported STI symptoms and laboratory 
diagnosed STIs among MSM 
Table 1 shows, 453 (8.3 %) respondents reported ever experiencing 
any STI symptoms (past or current). Respondents experiencing any STI 
symptoms in the past (451) were twice as many as those who reported 
current STI symptoms (165). While few reported urethral or rectal 
discharge current or in the past; genital/ anal ulcers were reported by 
a relatively larger proportion at both time points. Laboratory diagnosis 
indicated a high prevalence of syphilis (12.8%) and a low prevalence of 
urethral NG (1.2%) and CT (0.3%). 
The state wise prevalence of any STI was 14.7%, 11.6% and 14.4 % 
were obtained from all respondents, and in case of illiterate respondents 
it was administered in presence of a witness. A detailed description of 
the survey methodology of IBBA has been published earlier [29].
Measures 
A few important variables were constructed for this analysis and 
are outlined below.
Self-identity: Based on reported, repondents were bifurcated 
as “kothis” (mainly have anal-receptive sex) and “non-kothis” 
which included (panthis (mainly have anal-insertive sex), double-
deckers (practice both anal-receptive and anal-insertive sex), hijra 
(transgender), and bisexuals (in both homosexual and heterosexual 
relationships).
STI/HIV information exposure: Exposure to STI/HIV information 
was measured by asking the respondents if they had received STI/HIV 
information from a peer educator or outreach worker in the past one 
year.
Knowledge of STI: This variable was derived based on responses to 
the following: (1) knows that MSM are at higher risk of being infected 
with HIV/STI; (2) spontaneously describes any one of the following 
STI symptoms (genital or anal ulcer/sore, rectal discharge, pain on 
defecation, burning pain on urination, urethral discharge, and pain in 
the groin).
STI treatment history: This variable was measured by asking 
the respondents whether or not they received free medicines for STI 
from any NGO/program in the past one year or had visited any NGO / 
program clinic in the past one year. 
Self-reported“past” and “current”STI symptoms: Defined as 
having any one of six symptoms (genital or anal ulcer/sore, rectal 
discharge, pain on defecation, burning pain on urination, urethral 
discharge, pain in the groin) at least once in the ‘past one year’ or 
‘currently’, and reported by the respondent spontaneous/prompted). 
Self-reported recent condom non-use: Respondent’s reports of 
not using a condom at last sexual intercourse with any one of their 
clients/partners (regular male partner, commercial male/hijra clients, 
non-commercial male/hijra partner, commercial and regular female 
partner).
Self-reported inconsistent condom use: Respondent’s reports of 
not using a condom for every sexual encounter with a client/partner 
(regular male partner, commercial male/hijras client, non-commercial 
male/hijra partner, commercial and regular female partner).
Laboratory diagnosed syphilis: A reactive serum RPR using the 
rapid plasma reagin (RPR) test confirmed by the Treponema pallidum 
haemagglutination assay (TPHA).
Laboratory diagnosed NG: A positive diagnosis of NG using 
APTIMA Combo 2 (AC2) nucleic acid assay amplification test on urine 
samples.
Laboratory diagnosed CT: A positive diagnosis of CT using 
APTIMA Combo 2 (AC2) nucleic acid assay amplification test on urine 
samples.
Laboratory diagnosed Any STI: A combined variable of a reactive 
syphilis or positive diagnosis of N. gonorrhoeae or C. trachomatis.
Statistical analyses
Descriptive statistics were used to assess the prevalence of 
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and the prevalence of STI among MSM who identified themselves as 
practicing predominantly anal receptive sex (Kothi’s) was 16.5%, 15.6% 
and 15.8% respectively in the states of Andhra Pradesh Maharashtra 
and Tamil Nadu. (Data not shown in table). 
Prevalence of self-reported inconsistent condom use and 
recent condom non-use
Self-reported inconsistent condom use (77.6%) was found to be 
almost twice as much as self-reported recent condom non-use (43.1%). 
(Data not shown in table).
Self-reported STI symptoms and condom use practices by 
respondents’ characteristics 
Table 2 shows that the percentage of MSM reporting past and 
current STI symptoms were similar across groups defined by age, self-
identity, literacy status, marital status and Occupation. However the 
percentage of self- reported recent condom non-use and inconsistent 
condom use was higher among MSM who were married or literate and 
lower among male sex workers. MSM who identified as Kothis had 
higher self-reporting of inconsistent condom use and lower reporting of 
recent condom non-use. Bivariate analysis showed that characteristics 
like occupation, self-identity, marital status and literacy significantly 
distinguished MSM who self-reported recent condom non-use and 
inconsistent condom use.
Validity of self-reports
Table 3 shows that sensitivity of self-reported STI symptoms to 
laboratory diagnosis was low (5-13) while specificity was high (88.6 
-95.8). Self-reported inconsistent condom use and recent condom non-
use showed a greater sensitivity than STI symptoms (50 - 74.4) but 
were less specific (21 - 52.9). A combination of both self-reported STI 
symptoms and recent condom non-use was found to have a sensitivity 
ranging from (52.3-77.9), and a specificity ranging from (18.9 -51.8). 
Overall both kinds of self- reports showed a high NPV (84.4-87.9) and 
a low PPV (12.4-15.7).When assessed by self-reports of STI symptoms, 
False negatives reports were 445-448 (11-12%), but when assessed by 
self-reports of inconsistent condom use and condom non-use false 
negative reports reduced to 131-256 (3-6 %).
Predictors of concordance between self-reported STI and 
laboratory diagnosed STI 
Model-1 in Table 4 shows that MSM with education grade between 
(1-5) [AOR: 1.6 (CI 1.1-2.4)] and education grade more than 12 [AOR: 
3.2 (CI 1.7-5.9)] were more likely to give concordant reports of current 
STI symptoms than illiterates. The model also showed that those MSM 
treated for STI in the past were less likely to give concordant reports 
of current STI symptoms [AOR: 0.7 (0.5-0.9)]. Additionally MSM who 
had more duration of sexual exposure (6-10 years & >10 years) were 
less likely to give concordant reports of current STI symptoms [AOR: 
0.6 (CI 0.3-0.9)] & [AOR: 0.3 (CI 0.2-0.6)] respectively.
Model 2, reveal that MSM who were married [AOR: 1.7 (CI 1.2-
2.3)] and those who reported substance use (alcohol/drugs) [AOR 1.5 
(CI 1.1-1.9)] were more likely to give concordant reports of inconsistent 
condom use. Additionally in Model-2, MSM who were exposed to 
STI/HIV information from peer educators, had increased odds of 
concordant reporting than others [AOR: 1.4 (CI 1.0-2.0)]. Model-3 
highlights that education grade between 6-12 [AOR: 1.6 (CI 1.0 -2.5)] 
and grade more than 12 [AOR: 2.5 (CI 1.2-5.3)] were predictive of 
concordant reporting of symptom/risk. In addition MSM who were 
sexually active for more than 10 years [AOR: 3 (CI 0.1-0.6)], and MSM 
who had knowledge of STI symptoms [AOR: 1.4 (CI 0.9-2.2)], had 
increased odds of concordantly reporting symptom/risk than others.
The fourth regression model which assessed the predictors of “False 
Negative” self report of current STI symptoms, indicate that MSM with 
higher education status with grade 6-12 [AOR 0.6 (CI 0.3-0.9)] and 
grade more than 12 [AOR 0.2 (CI 0.1-0.5)] were less likely to report 
false negatives. Additionally MSM with longer duration of sex work 
Self-reported STI 
symptoms
     
STI symptoms
N=3895 
Current 
n=165 (3.0%) 
Past  n=451 
(8.3%)
Ever reported
Any STI
  n=453 (8.3%) 
(n) (%) (n) (%) (n) (%)
Genital or anal 
ulcer/sore 80 (1.5) 198 (3.5) 207 (3.6)
Rectal 
discharge 20 (0.2) 47 (0.9) 52 (1.0)
Pain on 
defecation 38 (0.7) 93 (1.7) 99 (1.8)
Burning pain on 
urination 69 (1.0) 207 (3.8) 214 (3.9)
Urethral 
discharge 9 (0.1) 30 (0.5) 34 (0.6)
Swelling in groin 23 (0.3) 80 (1.1) 84 (1.1)
Any STI 
symptom 165 (3.0) 451 (8.3) 453 (8.3)
Laboratory-
diagnosed STI
Syphilis 456 (12.8) _ _
N .gonorrhoeae 11 (1.2) _ _
C. trachomatis 51  (0.3) _ _
Any STI 512 (14.3) _ _
Table 1: Prevalence of self-reported STI symptoms and laboratory-diagnosed STI 
among MSM, Andhra Pradesh, Tamil Nadu and Maharashtra, India.
Sample 
characteristics(n)
Self- reported
current STI 
symptoms 
(n=165)
Self –reported 
past STI 
symptoms 
(n=451)
Self-reported 
recent 
condom 
non-use
(n=1876)
Self-reported 
inconsistent 
condom use
(n=3052)
n (%) n (%) n (%) n (%)
Age group
15-25(1933) 66 (2.2) 218 (2.2) 721 (35.3)* 1435 (75.9)*
26-35(1381) 65 (3.5) 165 (3.5) 759 (47.6) 1122 (77.2)
>35(580) 33 (3.6) * 67 (3.6) 276 (59.2) 494 (84.5)
Self -identity
Kothi(1400) 52 (2.7) 144 (7.9) 434 (28.2)* 940 (34.6)*
Non- Kothi(2495) 113 (3.1) 307 (8.5) 1412 (53.6) 2112 (11.3)
Occupation
Sex work(236) 7 (2.1) 34 (12.1) 86 (26.5)* 145 (4.7)*
 Others(3659)1 158 (3.0) 417 (8.0) 1760 (44.0) 2907 (85.2)
Literacy
Literate(3180) 130 (3.0) 361 (8.3) 1413 (40.3)* 2433 (76.0)*
Illiterate(715) 35 (2.9) 90 (8.3) 282 (58.0) 619 (86.1)
Marital Status
Married(1292) 64 (3.4) 160 (8.7) 999 (75.0)* 1194 (91.7)*
Unmarried(2603) 101 (2.8) 291 (8.1) 847 (30.7) 1858 (72.3)
1 Also includes Public, private job/ business
* p<0.05   Chi Square
Table 2: Self reported STI symptoms/ recent condom non-use/inconsistent condom 
use by background characteristics among MSM, Andhra Pradesh, Tamil Nadu and 
Maharashtra, India.
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Self-reported current Self-reported Self-reported Self-reported
STI symptoms past STI symptoms recent condom non-use inconsistent condom use
Laboratory 
diagnosis
(any STI)
Yes No Yes No Yes No Yes No
Yes 26 486 67 445 256 256 381 131
No 139 3244 384 2999 1590 1793 2671 712
SEN=5 PPV=15.7 SEN=13 PPV=14.8 SEN=50 PPV=13.9 SEN=74.4  PPV=12.4
SP=95.8 NPV=86.9 SP=88.6 NPV=87 SP=52.9 NPV=87.5 SP=21 NPV=84.4
Self-reported current Self-reported Self-reported Self-reported
STI symptoms and/or 
inconsistent condom use
past STI  symptoms and/or 
inconsistent condom use
recent condom non -use and/
or current STI symptoms 
recent condom non -use and/or  
past STI symptoms
Laboratory 
diagnosis
(any STI)
Yes No Yes No Yes No Yes No
Yes 386 126 399 113 268 244 291 221
No 2692 691 2742 641 1629 1754 1773 1610
SEN=75.3 PPV=12.5 SEN=77.9 PPV=12.7 SEN=52.3 PPV=14.1 SEN=56.8 PPV=14
SP=20.4 NPV=84.5 SP=18.9 NPV=85 SP=51.8 NPV=87.7 SP=47.5 NPV=87.9
Table 3: Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of self-reported STI symptoms, recent condom non- use and inconsistent 
condom use for laboratory-diagnosed STIs among MSM, Andhra Pradesh, Tamil Nadu and Maharashtra, India.
Note: STI symptoms refer to any of the following: genital/anal ulcer or sore/rectal discharge/defecation pain on defecation /burning urination pain/urethral discharge/ groin 
swelling;  Sensitivity(SEN) denotes  the proportion of MSM who reported current STI symptoms and also who had a laboratory- diagnosed  any STI. Specificity (SP) denotes 
the proportion of MSM who did not report current STI symptoms and also who did not have a laboratory- diagnosed any STI .PPV and NPV denotes positive predictive value 
and negative predictive value respectively. Laboratory diagnosis was used as the gold standard for calculating values; N=3895.
Model -1 Model -2 Model -3
Characteristics Characteristics 
(n)
 Self-reported current STI 
symptoms concordant with 
lab diagnosed STI n (%)#
AOR 
(95% CI)
Self-reported 
inconsistent condom 
use concordant with lab 
diagnosed STI n(%) #
AOR
(95% CI)
Concordant self-
reported symptom / 
risk n(%) #
AOR
(95% CI)
Age
15-25 years 
26-35 years 
>35 years 
1933
1381
580
1716 (88.4)
1115 (79.6)
439 (78.9)
Ref
0.8 (0.5-1.4)
1.0  (0.5-1.9)
563 (29.8)
358 (28.2)
172 (30.9)
Ref
1.1 (0.7-1.7) 
0.9 (0.5-1.6)
1811 (92.0)
1224 (88.2)
478 (82.7)
Ref
1.4 (0.8-2.4) 
1.1 (0.6-2.2)
Educational status
Illiterates
1-5 Grade  
6-12 Grade  
> 12 Grade  
718
454
2273
450
567 (76.1)
369 (80.8)
1934 (84.9)
400 (90.4)
Ref
1.3 (0.7-2.2)
1.6 (1.1-2.4)*
3.2 (1.7-5.9)*
176 (27.9)
120 (28.3)
654 (30.4)
143 (27.2)
Ref
0.8 (0.5-1.4)
0.8 (0.5-1.2)
1.1 (0.7-1.7)
617 (82.1)
404 (88.5)
2072 (90.5)
421 (93.2)
Ref
1.6 (0.8-3.1)
1.6 (1.0-2.5)*
2.5 (1.2-5.3)*
Duration of sexual 
exposure
0-5 years 
6-10 years 
>10 years 
1020
1171
1700
930 (91.7)
992 (85.8)
1345 (78.4)
Ref
0.6 (0.3-0.9)*
0.3 (0.2-0.6)*
274 (26.8)
341 (30.1)
477(30.3)
Ref.
0.7 (0.56-1.1)
0.6 (0.41-1.0)
981 (95.0)
1057 (90.1)
1472 (85.4)
Ref
0.5 (0.2-1.0)
3.0 (0.1-0.6)*
Marital status
Unmarried 
Married 
2603
1292
2216 (84.9)
1054 (80.9)
Ref
1.0 (0.7-1.4)
847 (32)
246 (22.5)
Ref
1.7 (1.2-2.3)*
2385 (90.9)
1129 (85.2)
Ref.
0.7 (0.4-1.0)
Substance use
No 
Yes 
1356
2520
1115 (82.7)
2138 (84.3)
Ref
1.2 (0.8-1.6)
470(35.9)
616 (26.2)
Ref
1.5 (1.1-1.9)*
1206 (88.2)
2290 (89.6)
Ref.
1.3 (0.9-1.9)
STI treatment 
history
No 
Yes 
1232
1834
1056 (86.2)
1482 (82.0)
Ref
0.7 (0.5-0.9)*
328(26.2)
608(35.1)
Ref
0.5 (0.4-0.7)
1112 (90.5)
1634 (90.9)
Ref.
0.8 (0.5-1.1)
Knowledge of STI
No 
Yes 
1081
2814
903 (82.3)
2367 (84.4)
Ref
1.2 (0.8-1.7)
318 (28.6)
775 (29.7)
Ref
1.1 (0.8-1.5)
964 (87.1)
2550 (90.2)
Ref.
1.4 (0.9-2.2)*
STI/HIV information 
exposure 
No 
Yes 
746
2320
630 (85.1)
1908 (83.0)
Ref
1.1 (0.7-1.7)
231 (29.5)
705 (32.5)
Ref
1.4 (1.0-2.0)*
666 (90.6)
2080 (88.9)
Ref.
0.9 (0.6-1.5)
Table 4: Predictors of concordance of self-reports with laboratory diagnosis of STI among MSM, Andhra Pradesh, Tamil Nadu and Maharashtra, India.
#   For the percentage value, the   numerator consists of concordance for   self-report & laboratory diagnosis, both when laboratory diagnosis is positive and negative. The 
denominator consists of MSM defined by characteristics. All % values derived after applying sample weights. Overall N=3895, which included missing values.
*p<.05  CI- Confidence Interval AOR-Adjusted Odds Ratio
The dependant variable in the Model 1 is created by matching “self-reported   current STI symptom” with “laboratory diagnosed o STIs” (coded as 1 if matching and coded 
as 0 if not matching).
The dependant variable in the Model 2 is created by matching “self-reported inconsistent condom use” with “laboratory diagnosed   STI “(coded as 1 if matching and coded 
as 0 if not matching).
The dependant variable in Model 3 “Concordant self-reported symptom/risk” was created by matching both the dependant variables of Model 1 and Model 2 (coded as 1 if 
both/or any one of them were concordant and coded as 0 if both were discordant).
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(>10) were more likely to report false negatives [AOR: 2.9 (CI 1.5-5.6)]. 
[Data not shown in Table].
Discussion
This well conducted large scale community-based survey among 
MSM with a high prevalence of syphilis (12%) and lower rates of 
urethral NG and CT revealed that self-reported STI symptoms, whether 
‘current’ or in the ‘past’, had very low sensitivity in predicting laboratory 
diagnosed STI (syphilis/NG/CT). The study identified population 
characteristics that influence the concordance of self-reported STI 
symptoms and inconsistent condom use with laboratory diagnosed 
STIs. 
Overall the rates of self-reported past STI symptoms were 
comparatively higher than current STI symptoms, which may reflect 
a recent decrease in STI prevalence due to improved treatment under 
prevention programmes and perceived stigma in reporting current 
symptoms to the investigator. This may also be due to the larger time 
frame covered by the past STI symptoms (1 year) when compared to 
current STI symptom (1 month), increasing the probability of positive 
report in the former. The high level of self-reported past STI symptoms 
noted among male sex workers in this same population strengthens this 
argument.
Less than one-tenth of the respondents who had a laboratory 
diagnosed STI reported ever experiencing any STI symptoms, which 
was reflected in the low sensitivity of self-reported STI symptoms. 
However the high specificity of self-reported STI symptoms indicates 
that MSM more correctly reported their STI (disease)-free status. 
Unlike the PPV, the NPV was found to be very high for all self-reported 
STIs (84.4-87.9), indicating that MSM were more likely to accurately 
report disease-free status than infection status and safe sex behaviours 
(‘true-negative’ self-reports) than risky behaviours. Similar findings 
have also been reported among African-American female adolescents 
by Harrington et al. [7].
In contrast, the low PPVs of all self-reported STI indicate that MSM 
were more likely to report incorrectly their STI status and condom 
non-use/inconsistent use (‘false- positive’ self-reports). Our study thus 
indicates that self-reported STI symptoms cannot be considered as a 
surrogate for assessment of the actual prevalence of STIs as noted in 
some other studies [12,30]. It also raises concerns about the utility 
of information related to STI collected through routine surveys like 
Behavioural Sentinel Surveillance, National Family Health Survey, 
Reproductive Health Survey etc where the researchers may be tempted 
to equate the prevalence of self-reported symptoms of STI with actual 
prevalence of STIs [31,32].
 In assessing the relationship between self reported risk behaviour 
and STI status, we found that self-reported inconsistent condom use 
(considered individually or in combination with self-reported current 
STI symptom) had relatively high sensitivity in predicting laboratory 
diagnosed STIs. However the specificity (18.9-21) and PPVs (12.4-12.7) 
were low once again highlighting that self-reports of risk behaviours 
may not be adequate predictors of STI status in spite of their high 
sensitivity even if combined with self reported symptoms.
Regression analysis showed that factors associated with 
concordance of self-reported current STI symptoms and inconsistent 
condom use, were related to education status in general and knowledge 
of STIs in particular. The predictors identified in the integrated Model-3 
also remained consistent to the findings of Model-1 & 2, which 
strengthens our study findings. Similar association of education status 
and knowledge of STI with concordant reporting of symptoms and 
risk behaviour respectively has been identified in the past by Plummer 
and Hong in Tanzania and China respectively [12,33]. Additionally 
concordant reporting of risk behaviours, noted among substance users 
in this study, has also been documented among drug users in many 
studies conducted in United States which needs to be explored further 
for underlying reasons through focused qualitative studies [34-36]. 
The predictors of “False Negative” self-report of current STI symptom 
were similar to the predictors of overall concordance of self-reports 
of current STI symptoms, in relation to “False Negatives” and “False 
Positives”, which highlighted the consistency of the predictors identified 
in our study. 
We also recognize that the low sensitivity and concordance of self 
reported STI symptoms with laboratory diagnosis in this study may be 
due to the fact that many STI’s are largely asymptomatic. Additionally 
the prevalence of any STI (14.31%) in this population was driven 
by syphilis, and the prevalence of NG (which is most likely to be 
symptomatic) was very low (0.3%), which may have lead to such results.
Our findings thus have significant implications on the validity of 
self reported data collected routinely in intervention settings and during 
surveillance, which are used widely by various organizations to estimate 
levels of risk and STI burden in the target population. Self reported STI 
symptoms often captured as syndromes also serve as corner stone of 
programme evaluation and disease screening and we wish to highlight 
the possible limitations in the validity of these reports. Our findings 
along with those of other studies could be used to reassess existing data 
as well as drive implementation of measures to ensure the validity of 
symptomatic/ syndromic data collected at different levels in the program 
setting [11,37,38]. Deployment of innovative interviewing techniques 
audio-video based self administered interview (ACASI) in field based 
surveys, may help in addressing stigma and social desirability bias [4]. 
Collection of self-reported data from future large scale surveys could be 
improved by using predictors of concordant reporting identified in our 
and other studies [21].
Study limitations
Although IBBA survey offered respondents a physical examination 
by trained doctors there was a high refusal rate making it difficult 
to validate the self reported symptoms as proxy for laboratory 
diagnosis. Another limitation was that this survey collected limited 
information on general STI symptoms, and hence we were unable to 
match individual self-reports of specific STI symptoms with specific 
laboratory-diagnosed STIs to check consistency. 
This study restricted the STI laboratory diagnosis of NG and CT to 
urethral infections and rectal/pharyngeal samples were not collected. 
Consequently any rectal/pharyngeal NG/CT infections were not picked 
up. It can be argued that diagnosing these infections in addition could 
have increased the prevalence of laboratory diagnosed STI’s and might 
have led to different and possibly improved associations between self-
reported symptoms and laboratory diagnosed STI. However as specific 
self-reported ‘rectal’ and ‘anal’ symptoms were low in this study ( 0.2 % 
and 0.7 % respectively) we believe that including these would not have 
had a significant impact on the study findings. 
Finally while some might wonder if the difference in eligibility 
(inclusion) criteria used in Tamil Nadu and other states may affect 
the study, we feel that these are largely extraneous to the purpose of 
our analysis. The behavioural data used for our analysis as well as 
the methods for sample collection and laboratory diagnosis were 
standardized and uniformly collected across all the survey sites. We 
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wish to emphasise that whatever the risk or prevalence our analysis 
is geared towards ascertaining the relationship between reporting 
of symptoms and or risk and presence of laboratory diagnosed STI. 
Having said this we do recognise that there is still some possibility that 
the differences in inclusion criteria might have lead to differences in 
STI risk or prevalence across the states. However the data show that 
overall STI prevalence was not very different in each of the states (a 
maximum of 3% difference). Similarly proportion of MSM identifying 
themselves as Kothis (primarily practice receptive anal sex) was also 
similar across states (with a maximum of 1% difference). Thus while 
plausible the differences in inclusion criteria may not have substantially 
affected the analysis presented in this paper. Combining the data from 
three states yielded a large dataset and provided a rare opportunity for 
comprehensively assessing the self–reporting of MSM across three high 
focus states in India.
Conclusions 
The findings from our analysis of a bio-behavioural survey among 
MSM in three states of India suggest that self-reported STI symptoms 
alone or combined with risk behaviours like inconsistent condom use, 
are not valid predictors of STI status. Thus the use of self reported 
data of STI symptoms of syndromes alone from behavioural surveys 
or programme data for advocacy, planning, assessment of burden or 
impact of interventions would not be accurate. 
Our data reaffirm that that laboratory based investigations with 
highest sensitivity and specificity for identifying STI’s should remain 
the corner stone for STI prevalence surveys even in populations with a 
moderate/ low prevalence of STIs inspite of the cost.
The identified predictors of concordant self-reporting in this study 
highlight that background educational level and intervention exposure 
status of the high risk population surveyed, need to be considered and 
utilised for designing survey instruments with improved sensitivity in 
future large scale surveys. 
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